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Abstract
Children’s language ability upon entry to kindergarten is a powerful predictor of reading
achievement throughout elementary school; yet disparities in children’s language growth have
been detected as early as 18 months of age. These disparities have been linked to the quantity
and quality of speech provided to children as they are learning to talk. The current study
employed a single-case multiple-baseline across participants experimental design to evaluate the
effectiveness of an early literacy intervention to increase teen parents’ child-directed speech and
conversational turns. The intervention was delivered one-on-one via videoconferencing by a teen
parent peer coach. Participants included teen parents enrolled in the Teen Parenting Program of a
large, urban school district in the southeastern United States, and their infants, ages 1–36 months.
The Language Environment Analysis (LENA) system was used to gather and parse daylong
recordings of the children’s natural language environments once each week for 22 weeks during
baseline, treatment, and maintenance phases. The data were analyzed using visual analysis,
hierarchical linear modeling, and effect size indices. Social validity of the intervention was
measured by online surveys developed by the researcher. The results demonstrated a significant
increase in the number of words teen parents addressed to their children and the effect size was
large. In addition, participants gave high ratings for the intervention’s social validity. These
findings demonstrated the potential of an intervention tailored for teen parents and facilitated by
a peer to support teen parents in providing their children with rich early literacy experiences that
may provide a foundation for language ability and reading achievement.

vii

Chapter One: Introduction
Statement of the Problem
Children’s language ability upon entry to kindergarten is a powerful predictor of reading
achievement throughout elementary school (Durham et al., 2007; Pace et al., 2019). Moreover,
striking disparities in children’s language growth have been detected as early as 18 months of
age (Fernald et al., 2013). These disparities have been linked to the quantity and quality of
speech parents provide to their children as they are learning to talk (Cristofaro & TamisLeMonda, 2012; Gilkerson & Richards, 2009; Hurtado et al., 2008; Huttenlocher et al., 2010;
Jung, 2016; Weisleder & Fernald, 2013). Thus, an intervention that increases and enriches
parents’ language interactions with their children is a critical first step that can create cascading
effects over time (Fenson et al., 1994; Fenson et al., 2007; Rowe & Goldin-Meadow, 2009;
Suskind et al., 2016).
Improving children’s language trajectories is crucial because, according to results of the
2019 NAEP for 4th grade students, fewer than 50% of White students, 25% of Hispanic students,
and 20% of Black students read proficiently. Yet, despite widespread and intensive interventions
aimed at equalizing environments for children during the critical period from birth to five, results
have been disappointing (Jackson et al., 2011; Love et al., 2005; NELP, 2008). In a metaanalysis of interventions aimed toward improving parents’ support for children’s cognitive and
emotional development, Bakermans-Kranenburg et al. (2005) found that, while early
interventions aimed toward home environments were effective, the combined effect size was
limited (d = 0.13), with the most significant effects found for middle-class, nonadolescent
1

mothers. Similarly, a more recent meta-analysis examining the effectiveness of 29 different
intervention strategies specifically targeting adolescent mothers found modest effect sizes overall
(Baudry et al., 2017). More effective interventions that are tailored for specific audiences may be
needed to overcome the enormous differences in what has been referred to as the “early talk gap”
(Gilkerson et al., 2017). For example, in their study of 329 families from a mostly White sample,
Gilkerson et al. (2017) found a 4-million-word gap in the average number of words directed to
children from high- and low-SES groups by the time they reach 4 years of age. Similarly, a
within-group study of 29 low-SES Latinx families revealed differences in child-directed speech
in a typical day ranging from over 6,000 words for one family to only 670 words for another
family (Weisleder & Fernald, 2013). In both of these studies, child-directed speech predicted
children’s vocabulary outcomes.
Some researchers have identified teen parents and their children as particularly at risk for
poor outcomes (Brown, 2015; Deutscher et al., 2006; Scott et al., 2016). Others argue that the
preponderance of evidence for the poor outcomes associated with teen parents and their children
is based on correlations that do not account for unobserved background factors that may
confound the relationship between early childbearing and poor outcomes. They contend that the
negative consequences of living in impoverished and unsafe neighborhoods and attending
underfunded and inadequate schools will take their toll regardless of whether teens postpone
childbearing (Furstenberg, 2007; Geronimus, 2003; Hotz et al., 2008; Luker, 1997). Further,
while the teen birth rate has continued to decline since 1991, with a record low in 2018 of 17.4
births per 1,000 (National Vital Statistics System [NVSS], 2019), the rate for Hispanic and Black
teens is double that of their White and Asian counterparts. At the same time, the achievement
gap between White and Asian students and their Black and Hispanic peers begins before
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kindergarten and continues to widen as children progress through school (Magnuson & Duncan,
2016).
Both adolescence and infancy are particularly sensitive periods for brain development
(Werker & Hensch, 2015). These periods in which teen parents and their babies share an
openness to explore and learn from their environments offer the potential for a two-generation
approach to intervention. This pivotal moment in a young person’s life offers an opening to
support them in reaching their own goals and for setting their child on a trajectory for success
(Dahl et al., 2018).
The label “at risk” pathologizes teen mothers and their children. It suggests that these
young families are deficient in some way and destined to fail. By contrast, describing teen
mothers and their children as “at promise” expresses their potential for success (Swadener,
1995). As Swadener (1995) put it, “By viewing children and their parents as ‘at promise’ we
enhance the possibilities of constructing authentic relations where we actively listen to and learn
from one another” (p. 42). An intervention facilitated by a peer that identifies young parents and
their children as at promise instead of at risk is more likely to appeal to adolescents’ increased
desire for respect and peer acceptance (Crone & Dahl, 2012), therefore offering the potential to
improve developmental outcomes for both teen parents and their children (Zauche et al., 2016).
Theoretical Framework
How an issue is framed—either as a problem or an opportunity—plays a critical role in
formulating solutions (Ladson-Billings, 2013). An examination of the epistemological
assumptions that have influenced the design of the current investigation reveal the incorporation
of both modernist and postmodernist stances. At the modernist end of the spectrum, the study
aligns with behaviorist assumptions, which have been characterized (some would argue falsely)
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as leaning toward a risk-based perspective (Compton-Lilly et al, 2012). At the postmodernist
end, the study is influenced by critical race theory (Kendi, 2019; Ladson-Billings & Tate, 1995),
minority youth integrative theory (García Coll et al., 1996), and the funds of knowledge model
(Gonzalez et al., 2005), which have been described as favoring a strengths-based framework.
Theories that lie between the extremes have influenced the content and delivery of the
intervention, including multimodal literacy (Mills & Unsworth, 2017; Taylor & Leung, 2020),
social constructivist theory (Vygotsky, 1978), and social cognitive theory (Bandura, 2001).
At the modernist end of the spectrum lies behaviorism, with its emphasis on influencing
socially significant behaviors to improve people’s lives (Cooper et al., 2020). Behaviorism is
optimistic in its claim that poor outcomes result from environmental influences and that better
outcomes are possible for each individual (Cooper et al., 2020). The current study sought to
identify procedures that could be systematically applied to enhance teen parents’ literacy
behaviors in order to improve early literacy environments for their children (Pennington, 2019).
In addition, the study employed single-case experimental design to establish whether there was a
causal relationship between the intervention and increases in the quantity and quality of
participants’ language interactions (Compton-Lilly et al., 2012; Gitlin & Czaja, 2016). The
intervention itself was modeled after operant conditioning to achieve maximum behavioral
change (Gitlin & Czaja, 2016; Pennington, 2019). Specifically, the antecedent, the behavior, and
the consequence (the ABCs) for each week’s target behaviors were identified and explicitly
taught employing the four components of behavioral skills training (BST) to teach new skills:
instructions, modeling, rehearsal, and feedback (Pennington, 2019).
This modernist perspective is integrated with several postmodernist stances. Critical race
theory (Ladson-Billings & Tate, 1995) with its promotion of antiracist ideas and practices
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cautions against the unconscious bias that researchers of White European backgrounds may bring
to their work (Compton-Lilly et al., 2012). Investigators must be careful not to expect
participants to see themselves through the eyes of another racial group (Kendi, 2019). An
antiracist stance encourages mindfulness of the tendency to view participants as temporarily less
than—the behaviors of any racial group are neither inferior nor superior (Kendi, 2019). If there
are differences between groups, they must not be portrayed as deficits. The minority youth
integrative theory explains that children’s developmental outcomes result from child
characteristics, family processes, and adaptive culture operating through the interaction of social
stratification, racism, and segregation (García Coll et al., 1996). Further, differences in outcomes
result in different kinds of achievement, rather than different levels of achievement (Kendi,
2019). The funds of knowledge model (Gonzalez et al., 2005) affirms that all families have
competencies acquired from their life experiences. In accordance with these perspectives, the
current intervention was not subtractive, but additive. The aim was to support and enhance
families’ existing literacy practices. In addition, communications between participant families
and the investigator and peer coach were designed to be permeable—knowledge goes both ways
(Dantas & Manyak, 2010).
Between the extremes of modernist and postmodernist epistemologies are theories that
have informed the content of the intervention and how it was delivered. These theories have
influenced the current researcher’s assumptions about how literacy is defined and how it is
acquired. In this study, literacy is defined as multimodal—encompassing a wide range of tools
individuals use for communicating (Taylor & Leung, 2020). In addition to reading and writing,
those tools include listening, speaking, viewing, and gesturing (Mills & Unsworth, 2017). The
current intervention incorporated all these modes into weekly activities organized around a
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common taxonomy or theme to promote depth of vocabulary knowledge (Hadley et al., 2018).
As to how literacy is acquired, this study was guided by Vygotsky’s (1978) social constructivist
theory. When an adult responds in relevant ways to a child’s attempts to communicate, the child
acquires meanings that are initially co-constructed. Thus, the current intervention urged parents
to follow the child’s lead and adapt responses to the child’s interests and level of functioning
(Vygotsky, 1978).
The delivery of the intervention was influenced by Bandura’s (2001) social cognitive
theory, particularly his discussions of self-efficacy—a person’s belief in their ability to
accomplish a task. One way to inspire a person to try a task is to have them observe others like
themselves succeed in completing it (Pennington, 2019; Schunk & Hanson, 1989). The sessions
include videos of other teen parents and their children engaged in the target behaviors. In
addition, the sessions are facilitated by a peer coach, a teen parent who shares a similar
socioeconomic status with the participants. Another way to promote self-efficacy is to provide
accurate and specific feedback (Dweck, 2006; Schunk & Miller, 2002). This was accomplished
by providing teen parents with weekly reports during the intervention and maintenance phases on
their progress in the quantity of child-directed speech and conversational turns (see Appendix G
for a sample).
What sets the current study apart from previous work focusing on teen parents and their
children is that the participants are viewed, not as at risk, but as at promise. Although it is
misguided to view literacy as a cure-all for poverty and other social ills (Compton-Lilly et al,
2012), there is convincing evidence that improving children’s early literacy environments will
help set them on a trajectory for success in school (Fenson et al., 1994; Fenson et al., 2007;
Rowe & Goldin-Meadow, 2009; Suskind et al., 2016). From a modernist perspective, the aim of
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this research was to improve the quantity and quality of teen parents’ interactions with their
children, which would in turn improve their children’s developmental outcomes. At the same
time, from a postmodernist point of view, the early literacy behaviors of teen parents must not be
portrayed as inferior, nor their children as at risk (Kendi, 2019). To that end, rather than
addressing a problem—the “early talk gap”—the aim of the current study was to leverage an
opportunity—the dual sensitive periods of development shared by teen parents and their young
children (Dahl et al., 2018).
Differences in Language Development
The achievement gap between White and Asian students and their Black and Hispanic
peers is best known by the 4th-grade National Assessment for Educational Progress (NAEP)
scores. However, the disparity begins much earlier (Barnett & Lamy, 2013; Fernald &
Marchman, 2013). Language development is a process that begins prenatally and a preventative,
rather than remedial, approach is needed before children turn three (Zigler, 1994). While it is
clear that “achievement gaps arise from opportunity gaps” (Welner & Carter, 2013, p. 1), some
individuals from Black and Hispanic backgrounds outperform their White and Asian peers
(Ferguson, 2014). Systemic racism, segregation, and social stratification inevitably take their toll.
However, differences in the quality and quantity of child-directed speech from birth to three have
emerged as a key influence of variability for children’s language development. Further, those
differences occur within and across racial, ethnic, and SES groups (Gilkerson et al., 2017; Hoff,
2003; Huttenlocher et al., 2010; Pan et al., 2005; Rowe & Goldin-Meadow, 2009; Sperry et al.,
2018; Weisleder & Fernald, 2013).
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Teen Parents as Change Agents in Early Intervention
The teen birth rate has declined 72% since 1991, with another record low in 2018 of 17.4
births per 1,000 (National Vital Statistics System [NVSS], 2019). Nevertheless, the public
discourse continues to cast “black and brown teen mothers as threatening the societal moral
order, bankrupting public coffers, and contributing to high rates of poverty, incarceration, crime,
and school dropout” (Erdmans & Black, 2015, p. 2). Prior research provides little support for
adverse effects of teen childbearing on child outcomes, suggesting that observed differences are
confounded by the mothers’ family background. In other words, the same factors that account for
selection into teen childbearing also affect child development (Furstenberg, 2007; Geronimus,
2003; Hotz et al., 2008; Luker, 1997). A two-generation approach that identifies young parents
and their children as at promise has the potential to pay double dividends. Supporting teen
parents in meeting their children’s language learning needs offers an opportunity to support them
in reaching their own goals and to guide them in setting their children on a trajectory for success
(Dahl et al., 2018).
Parenting Behaviors That Influence Language Learning
Parents are their children’s first and most important teachers (Compton-Lilly et al.,
2012). The quantity and quality of caregiver child-directed speech, conversational turns, and
shared book reading in the first few years of life are three factors that help set children on a path
to success in school (Cristofaro & Tamis-LeMonda, 2012; Gilkerson & Richards, 2009;
Huttenlocher et al., 2010; Hurtado et al., 2008; 2010; Jung, 2016; Weisleder & Fernald, 2013).
The number of words parents utter may be more important from birth to 18 months when babies
are learning the rhythm and phonemes of their language, while the variety of word types and
syntax may take precedence later on (Huttenlocher et al., 2010; Kuhl, 2010). One reason the
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sheer quantity of words addressed to children influences the trajectory of children’s vocabulary
growth may be that opportunities for practice build speech processing speed, allowing for more
efficient uptake of lexical information (Hurtado et al., 2008).
Shared book reading with young children has long been linked with improved language
and literacy outcomes (Bracken & Fischel, 2008; Bus et al., 1995; Mol & Bus, 2011; Sénéchal &
LeFevre, 2002; Wells, 1987). Caregiver speech during shared book reading incorporates more
word types and more complex syntax than during other activities, such as playing with toys,
mealtime, or getting dressed (Demir-Lira et al, 2018; Montag, 2019; Sosa, 2016). In addition,
shared book reading promotes contingent talk, joint attention, expanding, recasting, and openended questioning (Noble et al, 2019).
One factor that affects the quality of child-directed speech is “parentese” (Saint-Georges
et al., 2013). With its higher pitch, slower tempo, exaggerated intonation contours, and social
affect (Ramírez-Esparza et al., 2014), babies prefer parentese over adult-directed speech
(Fernald, 1985; Fernald & Kuhl, 1987; Werker & McLeod, 1989). In fact, parentese not only
helps infants make sense of the speech stream it encourages them to babble back, creating
conversational turns (Ramírez et al., 2019), which predict 16% of the variance in children’s
language assessment scores (Gilkerson et al., 2017).
Parent-Led Early Literacy Interventions
Day-long recordings of children’s home language environments reveal striking
differences in the quantity and quality of language directed to infants and toddlers at all SES
levels (Gilkerson et al., 2017; Sperry et al., 2018; Weisleder & Fernald, 2013). This is a critical
issue, as children’s language outcomes are influenced by their early language experiences
(Gilkerson et al., 2017; Hoff, 2003; Huttenlocher et al., 2010; Pan et al., 2005; Row & Goldin-
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Meadow, 2009; Sperry et al., 2018; Weisleder & Fernald, 2013). Children’s vocabulary at age 3
predicts reading ability at grade 3 and reading ability at grade 3 predicts high school graduation
rates (Dickinson & Porche, 2011; Fiester & Smith, 2010; Rowe et al., 2012). Thus, early
intervention lays the foundation for later success in school (Fenson et al., 1994; Fenson et al.,
2007; Rowe & Goldin-Meadow, 2009).
The case for early intervention has intensified with current media attention surrounding
the “early talk gap.” The issue has garnered support from the U.S. Department of Education, the
American Academy of Pediatrics, and the Association for Library Service to Children, among
others, for national campaigns such as Talk With Me Baby, the Thirty Million Words Initiative,
and Too Small to Fail (Johnson et al., 2017). Interventions reviewed in Chapter Two, such as
Play and Learning Strategies (PALS), Providence Talks, LENA Start, Reach Out and Read
(ROR), Home Instruction for Parents of Preschool Youngsters (HIPPY), and Parents and
Children Experiencing Success (PACES) are part of those efforts. Their varying foci include
enhancing parent–child interactions, increasing parenting knowledge of child development,
promoting parentese, and encouraging a dialogic style of shared book reading. Their methods of
delivery consist of home visits, playgroups, classrooms, and office visits. Frequencies vary from
3 to 13 sessions and duration from 6 weeks to 8 months. Almost all the intervention programs
include modeling, feedback, and goalsetting.
Purpose of the Current Study
The current study aimed to evaluate the effectiveness of Literacy Rich Child, a parent-led
early literacy intervention delivered by videoconferencing to increase teen parents’ child-directed
speech and conversational turns. Unlike previous interventions that focus on parent talk or shared
book reading as discrete behaviors, the current intervention weaves together reading, talking, and
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singing into daily routines that are organized around a common theme or taxonomy. For
example, during the first week, caregivers read the book Ten Little Fingers and Ten Little Toes,
performed the rhyme “This Little Piggy” using their babies’ toes, and incorporated actions as
they sang “One Little Finger.” This approach allowed for the repetition of words and ideas
related to parts of the body in different contexts, contributing to higher quality word knowledge
(Hadley et al., 2018). Teen mothers were supported in these behaviors by feedback reports and
positive reinforcement. It was hypothesized that an intervention that promotes knowledge of
child development employing teen parent coaches who participated in the intervention
previously and who share participants’ culture would demonstrate maximum effectiveness for
teen parents.
Research Questions
The following research questions were examined:
1. To what extent does Literacy Rich Child increase the number of words teen parents
use with their children?
2. To what extent do improvements in the number of words maintain 5–11 weeks after
the end of the intervention?
3. To what extent does Literacy Rich Child increase the conversational turns between
teen parents and their children?
4. To what extent do improvements in the number of conversational turns maintain 5–11
weeks after the end of the intervention?
5. How do teen parents rate their experiences with Literacy Rich Child?
6. How does the peer coach rate their experiences with Literacy Rich Child?
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Operational Definitions of Terms
Dependent Variables
Child-Directed Speech. In this study, child-directed speech is an umbrella term for
caregiver speech directed toward the child in one-on-one, face-to-face interactions. The form that
speech takes could be talking, singing, or shared book reading, although those categories were
not measured individually. The two dependent variables that were measured were the number of
word tokens and the number of conversational turns.
Word Tokens. The quantity of child-directed speech was measured by word tokens, or
the total number of words addressed to the child. Although the number of different words, or
word types, is important, the number of word tokens may be more important from birth to 18
months, when children are learning the rhythm and phonemes of their language (Huttenlocher et
al., 2010; Kuhl, 2010). Further, word tokens and word types are highly correlated (Huttenlocher
et al., 2010). Therefore, while the intervention incorporated shared book reading to introduce
more word types into the child’s natural language environment, the dependent variable of interest
in this study was the number of adult words heard by the focus child (adult word count; AWC).
Conversational Turns. One quality of child-directed speech is responsiveness, or
sensitivity to the child’s vocalizations and other bids for attention (Kok et al., 2015). Even
preverbal infants can be conversational partners in a back and forth interaction sometimes called
“serve and return” (Center on the Developing Child, n.d.). Thus, a second dependent variable in
the current study was the number of conversational turns engaged in by the adult and child
(conversational turns count; CTC). A conversational turn is an interaction defined as an adult
utterance followed within 5 seconds by a child vocalization and vice versa, without being
interrupted by another speaker (Gilkerson & Richards, 2020).
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Independent Variable
Literacy Rich Child Intervention. The independent variable was the Literacy Rich
Child early literacy intervention comprised of six weekly 45-minute sessions delivered one-onone via videoconferencing by a peer coach.
Contribution to the Current Literature
Much of the evidence related to teen childbearers and their children is correlational
(Cristofaro & Tamis-LeMonda, 2012; Gilkerson & Richards, 2009; Huttenlocher et al., 2010;
Hurtado et al., 2008; 2010; Jung, 2016; Weisleder & Fernald, 2013). In addition, studies
evaluating early literacy interventions most often employ randomized controlled trials (RCTs)
using pretest/posttest designs (Beecher & Van Pay, 2020; Deutscher et al., 2006; Kumar et al.,
2016; Landry et al., 2011; Scott et al., 2016, 2020; Suskind et al., 2016). By contrast, the current
study employed a single-case experimental design (SCED). SCEDs offer a scientifically rigorous
alternative to RCTs that is well-suited for evaluating the effects of an intervention (Kratochwill
& Levin, 2014). This is especially true for low-incidence populations such as teen mothers, who
account for about 17 out of every 1,000 births (NVSS, 2019). The current study was designed to
achieve the What Works Clearinghouse (WWC) rating “Meets WWC Pilot Single-Case Design
Standards without Reservations,” indicating the highest level of evidence for a causal
relationship (IES, n.d.).
Moreover, SCED lends itself to the study of individual treatment effects and how those
effects vary across participants and time. The preponderance of research examining children’s
early language experiences focuses on between-group comparisons with proportionately small
numbers of participants belonging to minority populations (Hart & Risley, 1995; Gilkerson et al.,
2017; Hoff, 2003; Huttenlocher, 2010; Rowe, 2008; 2012). This single-case multiple-baseline
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across participants design afforded the ability to assess the ongoing and cumulative effectiveness
of an intervention tailored specifically for teen parents to increase child-directed speech and
conversational turns. Further, the study builds on research that examines within-group variations
in the quantity and quality of child-directed speech by focusing on teen parents with shared
socioeconomic backgrounds (Weisleder & Fernald, 2013).
Finally, the current study adds to our knowledge about intervention delivery formats.
Previous interventions have been conducted via home visits (Brown, 2015; Landry et al, 2011;
Love et al., 2005; Suskind et al., 2016; Wong et al., 2018), group sessions (Beecher & Van Pay,
2020; Deutscher et al., 2006; Neuman, 1997; Scott et al., 2016; Wong et al., 2018), pediatrician
well visits (Guevara et al., 2020; Kumar et al., 2016), and individual appointments in
researchers’ labs (Ferjan Ramírez et al., 2018). The current intervention is one of the first to
feature one-on-one videoconferencing. This delivery format eliminates possible barriers to
participation, such as transportation and childcare, and provides for more intimate interactions
between the peer coach and family.
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Chapter Two: Review of the Literature
Children’s language ability upon entry to kindergarten predicts reading achievement
throughout elementary school (Durham et al., 2007; Pace et al., 2019). Moreover, disparities in
children’s language development have been detected as early as 18 months of age (Fernald et al.,
2013). These disparities have been linked to the quantity and quality of speech directed to
children as they are learning to talk (Cristofaro & Tamis-LeMonda, 2012; Gilkerson & Richards,
2009; Hurtado et al., 2008; Huttenlocher et al., 2010; Jung, 2016; Weisleder & Fernald, 2013).
The children of teen parents have been described in the literature as particularly at risk for poor
developmental outcomes (Berlin et al., 2002; Fagan & Lee, 2013; Hofferth & Reid, 2002; TerryHumen et al., 2005). Thus, interventions that support teen parents in providing rich early literacy
experiences for their children may furnish a foundation for academic success (Fenson et al.,
1994; Fenson et al., 2007; Rowe & Goldin-Meadow, 2009; Suskind et al., 2016). The current
study evaluated the effectiveness of an early literacy intervention designed specifically for teen
parents to increase their verbal interactions with their children.
This chapter begins with an examination of the epistemological assumptions that serve as
a foundation for this study, revealing a tension between modernist and postmodernist stances.
The examination describes the researcher’s struggles to resolve the conflicts between being an
interventionist and adopting an antiracist stance. The end result is a theoretical framework that
portrays teen parents and their children as “at promise” rather than “at risk” (Bandura, 2006,
2018; García Coll et al., 1996; Swadener, 2000). Next, research on differences in language
development is reviewed (Cristofaro & Tamis-LeMonda, 2012; Gilkerson & Richards, 2009;
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Hurtado et al., 2008; Huttenlocher et al., 2010; 2010; Jung, 2016; Masataka, 2003; Weisleder &
Fernald, 2013). Achievement gaps, with their purported roots in word gaps, are reexamined as
“opportunity gaps” (Welner & Carter, 2013). The next section positions teen mothers as change
agents in early intervention during a window of opportunity for both themselves and their babies
(Dahl et al., 2018). This is followed by a summary of parenting behaviors that influence
children’s early language learning (Bracken & Fischel, 2008; Cristofaro & Tamis-LeMonda,
2012; Gilkerson & Richards, 2009; Huttenlocher et al., 2010; Hurtado et al., 2008; 2010; Jung,
2016; Weisleder & Fernald, 2013). The chapter ends with a review of existing parent-led early
literacy interventions that identifies areas for improvement (Beecher & Van Pay, 2020; BradySmith et al., 2013; Brown, 2015; Deutscher et al., 2006; Ferjan Ramírez et al., 2018, 2020;
Guevara et al., 2020; Kumar et al., 2016; Landry et al., 2011; Love et al., 2005; Neuman, 1997;
Scott et al., 2016, 2020; Suskind et al., 2016; Wong et al., 2018).
Theoretical Framework
Research is shaped by epistemological assumptions. Before undertaking a study to
evaluate the effectiveness of an early literacy intervention it was crucial that I scrutinize my
beliefs about myself as a researcher, the study participants, the nature of literacy, the behaviors to
be influenced, and the principles upon which the intervention was based to determine if the
proposed course of action was justified. This process revealed a combination of both modernist
and postmodernist stances.
Myself as a Researcher
As a researcher the most piercing question arose from the postmodernist perspective of
critical race theory—Who am I to try to support teen parents in enhancing their children’s early
literacy environments? After all, I am a White researcher of European heritage. As such, I am
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inclined toward epistemological racism that could influence the assumptions I bring to my work
(Compton-Lilly et al., 2012). I acknowledged that my participants would most likely be Black
and Hispanic since the birth rate for those groups is double that for White teens (Erdmans &
Black, 2015). In attempting to enhance their early literacy practices, was I subscribing to
assimilationist ideas? Was there a danger that I would expect my participants to see themselves
through the eyes of another racial group, as Kendi (2019) put it? On the other hand, should
studies of racial and cultural groups be restricted to insiders?
Bakhtin (1986/1970) argues that for researchers, outsideness can be a powerful factor in
understanding; outsiders raise questions that the culture might not raise themselves. He describes
a dialogic encounter between cultures that does not result in merging the two cultures or
assimilation of one culture by the other. As he explains, “Each retains its own unity and open
totality, but they are mutually enriched” (Bakhtin, 1986/1970, p. 7).
Study Participants
One racist epistemology to which a White researcher may fall prey in undertaking an
intervention with Black and Hispanic participants is the belief that these groups are temporarily
less than (Kendi, 2019). Teen parents, who more often belong to Black and Hispanic families,
have been singled out as making a bad choice that puts their children at risk for any number of
social ills, including poor academic trajectories (Erdmans & Black, 2015; Hoffman & Maynard,
2008). Yet there is evidence that the children of teen parents are no more at risk than those of
traditional-aged mothers with similar backgrounds (Furstenberg, 2007; Geronimus, 2003; Hotz et
al., 2008; Luker, 1997). García Coll and colleagues (1996) observed that behaviors defined by
mainstream groups may not operate in the same way for non-mainstream groups. They proposed
a more egalitarian framework for studying child development. The minority youth integrative
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theory recognizes the development of unique normative processes that result from social
stratification (García Coll et al., 1996). According to this framework, teen childbearing may
reflect an adaptive decision for particular environments. The current intervention was designed
to support participants’ identity as capable parents (Dahl et al., 2018). For example, the first
session in the intervention begins with “Congratulations on being a parent,” and participants
received a greeting card that reads, “Being a mom is such a beautiful part of who you are.”
Another concern voiced by critical race theorists is that efforts toward equalizing
environments can open the door to racist ideas (Kendi, 2019). As an interventionist, I must be
careful not to suggest that there is something wrong with the early environments of children in
certain racial and cultural groups. Kendi cautions against this belief as racist, arguing that
“different environments lead to different kinds of achievement rather than to different levels of
achievement” (2019, p. 103). This claim was illustrated in Heath’s (1983) seminal study of the
profound differences in the language learning environments of children from two working-class
communities, one Black and one White. Nevertheless, it would be a mistake to assume that there
would be deep differences in the early learning environments of the children in the current study
compared to those of White middle-class parents. Heath’s (1983) study represents a different
place and time.
However, if there were to be differences, the point to keep in mind is that differences are
not deficits. The funds of knowledge theory (González et al., 2005) explains that all families
have competencies and knowledge that are gained from their life experiences. As a researcher I
must value the literacy knowledge and practices that the families in my study already possess. In
addition to providing books and materials in both Spanish and English, my attitude and that of
the peer coach for the intervention must be nonevaluative and nonjudgmental. We must both
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strive to observe details about our participants that suggest funds of knowledge and incorporate
those into our interactions (González et al., 2005). To that end, I kept a reflexive journal to help
guide my insights into the strengths of my participants. In addition, scripts for the intervention
included open-ended questions inviting participants to share the knowledge they brought to their
dialogic encounters with the peer coach (see Appendix M for examples).
Nature of Literacy
A child grasps for an object that is out of reach. The caregiver interprets the gesture as a
request, a symbolic action with communicative value, and fetches the object. In this way,
meaning is co-constructed. As Vygotsky’s (1978) social constructivist theory explains, when an
adult responds in relevant ways to a child’s attempts to communicate, meanings that are initially
co-constructed can be taken over by the child and used in new contexts (Wells, 1987). This
epistemological view, that knowledge is co-constructed, lies at the heart of my beliefs about how
literacy is acquired. For that reason, the intervention encourages parents to follow the child’s
lead and match the activities to the child’s cognitive level and interests (Vygotsky, 1978). In fact,
Session 4 of the Literacy Rich Child intervention explicitly teaches the benefits of joint attention:
“Follow your baby’s gaze, then name the object and say something about it. See if you can get
your baby to ‘talk’ about it, too” (Appendix M, Literacy Rich Child Script, p. 4.1). As Tomasello
(1986) explains, joint attention provides a communicative context for language to develop. How
often parents and their children engage in this type of social constructivist activity was measured
by the LENA DLP as conversational turns (CTs).
The traditional view of literacy as limited to reading and writing, with formal instruction
beginning in kindergarten, has evolved over the past few decades. Teale and Sulzby (1986) were
the first to popularize the term emergent literacy to emphasize the importance of reading and
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writing in children’s first few years of life. This was a pivot away from reading readiness—the
notion that reading instruction could only begin once children have mastered a set of prerequisite
skills, and that writing must be delayed until after children have learned to read (Teale & Sulzby,
1986). Teale and Sulzby argued that literacy development begins at birth in “real-life settings”
and for “real-life activities” (1986, p. xviii). The context is instrumental in determining what is
communicated and what is communicated is instrumental in determining the context (Halliday,
1978). For that reason, the Literacy Rich Child intervention integrates literacy practices into
everyday activities taking place in the home and community. For example, Session 4 focuses on
foods and eating, featuring the book La oruga muy hambrienta/The Very Hungry Caterpillar.
Parents were provided with a grocery store gift card with the suggestion that they take the book
along with them as they shop, and practice pointing to and naming foods with their child.
While Teale and Sulzby’s (1986) discussion focuses on reading and writing, ComptonLilly et al. describe literacy as a “plural, multiple, and evolving set of practices” (2012, p. 49).
Current researchers use the term “multimodal literacy” (Mills & Unsworth, 2017, p. 1).
Multimodal literacy encompasses a wide range of tools individuals use for communicating and
making sense of their environment. Those tools include listening, speaking, viewing, gesturing—
and even tasting and smelling—as well as reading and writing (Taylor & Leung, 2020). With
that in mind, the Literacy Rich Child intervention incorporates singing, moving, gesturing,
viewing, and touching into the weekly activities in addition to reading and writing. For example,
Session 1 focuses on parts of the body, featuring the book Diez deditos de las manos y diez
deditos de los pies/Ten Little Fingers and Ten Little Toes. In addition to shared book reading,
parents were invited to recite the nursery rhyme “This Little Piggy” while touching each of their
babies’ toes during diaper changes. As a prompt, participants were given a package of diapers
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with a label affixed that has a closeup of a baby’s toes and a QR code linked to a YouTube video
of a father engaging in the activity with his baby girl, who giggles and begs him to do it again. A
second package of diapers featured a picture of a toddler pointing with his index finger and a QR
code linked to a YouTube video of the action song “One Little Finger.”
While there is convincing evidence that children’s early literacy environments predict
their academic achievement throughout school (Fenson et al., 1994; Fenson et al., 2007; Rowe &
Goldin-Meadow, 2009; Suskind et al., 2016), literacy is not a panacea for social ills (ComptonLilly et al., 2012). An infographic from one nonprofit claims that “over time, the early talk gap
becomes the achievement gap” (LENA.org, n.d.). I must confess that until recently, I was among
those well-meaning interventionists who “banged the drum of the ‘achievement gap’ to attempt
to get attention and funding” for my “equalizing efforts” (Kendi, 2019, p. 103). However, over
the course of this research I have begun to value literacy as an end in itself rather than as a means
to an end. Early childhood and adolescence are both sensitive periods in development when each
new day brings new discoveries. For a young mother and her child, it is a time of fascination and
curiosity, a time of living in the moment, a time of becoming. As Vygotsky observed, “It is
through others that we develop into ourselves” (1981, pp. 161–162).
Behaviors to be Enhanced
My epistemological assumptions for enhancing teen parents’ early literacy practices
include both modernist and postmodernist perspectives. Like other family literacy researchers, I
view parents as their children’s first and most important teachers (Compton-Lilly et al., 2012).
There is convincing evidence that parents can help set their children on a trajectory for success in
school by providing them with a rich home literacy environment while they are learning to talk
(Fenson et al., 1994; Fenson et al., 2007; Rowe & Goldin-Meadow, 2009). Yet on the flipside of
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conveying this power to parents is the prospect of assigning blame when their children
underperform. This is especially troubling when the benchmarks children are expected to reach
have been established according to White, middle-class beliefs and practices (Compton-Lilly et
al., 2012).
An antiracist stance asserts that “nothing is behaviorally wrong or right—inferior or
superior—with any of the racial groups” (Kendi, 2019, p. 105). Therefore, by encouraging the
parents in my study to increase how much they read, talk, and sing to their children, am I
proposing they assimilate to White, middle-class culture? After all, Dantas and Manyak (2010, p.
1) emphasize the “deep differences” in the literacy practices of families across cultures, citing
Heath’s 1983 seminal study of Black and White families in the Piedmont Carolinas. According
to this discourse, children in White middle-class families are talked to, read to, and asked
questions. They are provided with educational toys and taught to label objects and events. So, are
interventionists to assume, for example, that shared storybook reading is a White, middle-class
practice, as Compton-Lilly et al. (2012) suggest?
The funds of knowledge model (Gonzalez et al., 2005) offers guidance. To guard against
assimilation, the effort to improve behaviors must not be subtractive (Valenzuela, 1999). As an
interventionist, my goal is to add to participants’ current repertoires of literacy practices
(Barreto, 2021). Moreover, if it is the case that families are not currently engaging in shared
book reading with their children, perhaps it is because they lack access to books written in their
home languages. The current intervention provided books written in both Spanish and English.
For children who live in multigenerational homes with extended family members who speak
Spanish, this added another source for enriching early literacy environments.
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At the same time, consistent with modernist epistemologies, the aim of the current
intervention was to enhance teen parents’ language interactions with their children to promote
language development. This stance aligns with behaviorist theory in its goal of identifying
environmental variables that influence human behaviors “to improve socially significant
outcomes” (Pennington, 2019, p. 5). Behaviorist theory continues to drive intervention research,
especially in the fields of school psychology, autism treatment, and behavioral medicine (Gitlin
& Czaja, 2016). Specifically, the current intervention involves the intentional use of antecedents
and consequences to increase the likelihood teen parents engage in the behaviors identified as
critical predictors of child language development. Operant conditioning provides a framework
for understanding the environmental variables that influence behaviors. For example, as
mentioned before, Session 1 encourages the parent to recite the nursery rhyme, “This Little
Piggy,” while touching the baby’s toes one-by-one (behavior) after they change the baby’s diaper
(antecedent/cue) in the hopes of making the baby laugh (consequence). Within the current
intervention, babies’ behavior can provide the reinforcement for parent behavior. The more
parents can get their babies to coo, laugh, babble, and talk, the more they can be reinforced by
their babies’ responses. The parents, in turn, reinforce their babies’ babbles with smiles, touch,
and more child-directed speech, creating a reciprocal effect.
Another theory that has influenced the design of the current intervention lies somewhere
between modernist and postmodernist stances—Bandura’s (2001) social cognitive theory.
Bandura (2006) argues that people are capable of overriding environmental influences through
cognitive self-regulation, or agency. One vehicle for agency is observational learning (Bandura,
2018). In order for individuals to imitate a behavior, they must believe in their ability to
accomplish the task, a concept Bandura (2001) termed self-efficacy. Observation of models is an
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important source of information on self-efficacy, although the effect on the observer depends on
the perceived similarity to the model (Schunk & DiBenedetto, 2020). As Schunk and Hanson
state, “Observing similar others succeed raises observers’ self-efficacy and motivates them to try
the task” (1989, p. 155). Individuals are more likely to imitate a model who is the same age,
gender, race, and socioeconomic status (SES; Martin & Ruble, 2004; Schunk & DiBenedetto,
2020). In the current intervention, each session includes videos of teen parents modeling the
target behaviors. In addition, the peer coach, who facilitated the videoconferences, is a teen
parent who shares a similar socioeconomic background with the participants.
Another way to promote self-efficacy is by providing accurate, specific feedback
(Zimmerman & Labuhn, 2012). Frequent performance feedback is also a key component of
maximizing the success of teaching new skills (Pennington, 2019) using operant conditioning.
Beginning with the first week of intervention, teen parents received graphical reports showing
the number of adult words and conversational turns for that week (the behaviors). The peer coach
and teen parent celebrated successes and set goals for the coming week. Seeing progress (the
consequence) of their reading, talking, and singing with their children encouraged teen parents to
continue engaging in the target behaviors, and was also reinforcing to the peer coach who
facilitated those enhanced behaviors.
Finally, it would be false to suggest that the literacy practices of teen parents are lacking.
No doubt, some teen parents exceed the norms for adult words and conversational turns. In those
cases, the Literacy Rich Child intervention may serve more as a means to inspire confidence in
parenting practices and to give teen parents the vocabulary to share those practices with others.
Indeed, I view Literacy Rich Child more as an amplification than an intervention—since its
purpose is to strengthen what is right rather than to fix what is wrong.
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Intervention
The combination of modernist and postmodernist epistemologies is exemplified in the
design of the intervention. The current study assumes a modernist stance in that it attempts to
find a causal relationship for improving society (Compton-Lilly et al., 2012). There is convincing
evidence that parents can help set their children on a trajectory for success in school by providing
them with a rich home literacy environment from birth to three (Fenson et al., 1994; Fenson et
al., 2007; Rowe & Goldin-Meadow, 2009). The aim of the intervention in the current study was
to improve teen parents’ support for their children’s literacy development by increasing the
frequency of child-directed speech and conversational turns. The study design, single-case
multiple-baseline across participants experimental design, was intended to yield the highest
evidence for a causal inference (IES, n.d.).
On the other hand, in discussing a dialogic encounter between two cultures, it is
important to keep in mind Bakhtin’s admonition that each partner plays an active role (Bakhtin,
1986). This was particularly important in shaping the intervention for this study. During the
videoconferences, the peer coach was not to be seen as the speaker and the teen parent as the
listener. The current study placed emphasis on participants’ voices and experiences (Lather,
1991). As Hannon argues, researchers must not design their own family literacy interventions,
but must search for them “dialectically with the people” (p. 11, as quoted in Compton-Lilly et al.,
2012, p. 37). Interventionists must leave space for “indeterminacy and unexpected possibilities”
(Compton-Lilly et al., 2012, p. 37). That was accomplished in the current intervention with
icebreaker activities and open-ended questions about how the current intervention fit in with
what participants were already doing. The intervention was designed to be what Dantas and
Manyak (2010) described as permeable—knowledge goes both ways. Peer coach talk was
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limited to one-third of the 45-minute-long videoconference session and the script for each
session includes open-ended questions. Relationship Quality Surveys (Appendices I and J),
administered after Sessions 2 and 4, provide information about the quality of the dialogic
encounters and how closely the participants felt the peer coach understands what it is like to be
them.
As a researcher, I struggle with the tensions between modernist and postmodernist
assumptions (Compton-Lilly et al., 2012). As an interventionist, I place confidence in the
predictive relationship between early literacy and later school success (Fenson et al., 1994;
Fenson et al., 2007; Rowe & Goldin-Meadow, 2009; Suskind et al., 2016). I value single-case
experimental design as method for examining a causal relationship (Gitlin & Czaja, 2016).
However, the influence of our ablest systems has sometimes led to negative discourses about the
very people interventionists’ equalizing efforts are purported to help. An alternative is to view
participants as at promise instead of at risk. Adolescence and early childhood are both sensitive
periods for brain development. Teen parents share with their children an openness to approach,
explore, and learn from their environments (Center for the Developing Child, n.d.). An
intervention that invests in teen parents and their children during these dual open windows offers
an opportunity to enhance developmental outcomes for two generations at once (Dahl et al.,
2018).
Differences in Language Development
Achievement Gap or Opportunity Gap?
Findings from the kindergarten cohort of the Early Childhood Longitudinal Study
(ECLS-K) reveal wide gaps between White and Asian kindergarten students and their Black and
Hispanic counterparts, a gap that continues to grow as children progress through school
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(Magnuson & Duncan, 2016). This is not new knowledge. Early childhood education has been
part of national education policies since the 1960s when Head Start was created to help break the
cycle of poverty for disadvantaged preschool children (U.S. Department of Health and Human
Services, 2019). According to Magnuson and Duncan (2016), a reason for the lack of progress in
closing the achievement gap despite Head Start is that children from disadvantaged backgrounds
have lower rates of preschool attendance than those from more privileged backgrounds. In
addition, the quality of Head Start centers throughout the nation varies widely (Zigler, 1994).
Other researchers claim that interventions to reduce the achievement gap need to start earlier
(Burchinal et al., 2011). Edward Zigler, a founder of Head Start, argued that providing poor
children with a couple of years of preschool cannot “forever free them from poverty” (1994, p.
41). He advised that child development is a process that begins prenatally and that a preventive,
rather than remedial, approach is needed in the years before children turn three (Zigler, 1994).
Currently, there is an emphasis on SES over racial/ethnic status as the major factor
associated with the achievement gap (Rothstein, 2013; Welner & Carter, 2013). Although such
sentiments may represent a well-intentioned attempt to dispel stereotypical thinking, this line of
reasoning serves to divert attention from other contributing factors, such as racial resegregation
(Rothstein, 2013). As García Coll and colleagues (1996) emphasize, social position is not a
primary construct; it is mediated by pervasive factors such as racism, discrimination, and
oppression. It is unrealistic to expect students who are subjected to the cumulative effects of
poverty and systemic oppression—lead poisoning, poor nutrition, exposure to toxins, air
pollution, inadequate healthcare, eviction, threat of deportation, lack of gainfully-employed role
models, and high teacher-turnover rate—to perform as well as their higher-SES peers (LadsonBillings, 2013; Marks et al., 2020; Rothstein, 2013). In other words, “achievement gaps arise
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from opportunity gaps” (Welner & Carter, 2013, p. 1). While “achievement gap” suggests that
differences in developmental outcomes result from child and family factors, “opportunity gap”
acknowledges that those factors operate through the interaction of social stratification, racism,
and segregation. Kendi (2019) argues that the very idea of an achievement gap is racist. He asks,
“What if different environments lead to different kinds of achievement rather than different
levels of achievement?” (Kendi, 2019, p. 103).
Further, performance of individuals within these groups varies considerably. Some
students from Black and Hispanic backgrounds outperform their White peers (Ferguson, 2014).
As Ferguson (2014) explains, reports of differences for racial, ethnic, and SES groups are based
on norms for those groups, with overlapping bell curves. Although the average White student
scores about three years higher than the average Hispanic or Black student, many individuals
from Hispanic and Black groups outperform their White peers (Ferguson, 2014). Because group
studies focus on group means, they may lead researchers and policymakers to overlook withingroup variability.
The Word Gap
For many researchers, policymakers, and nonprofit organizations the achievement gap
can be traced back to what is popularly known as the 30-million-word gap. This striking statistic
originated in a longitudinal study by Hart and Risley (1995). Hart and Risley (1995) claimed that
by 4 years of age, children from “professional” families would hear 30 million more words than
children from “welfare” families and that these differences were linked to children’s vocabulary
growth. This catchy phrase caught the public’s attention (Golinkoff et al., 2019). Hart and
Risley’s (1995) findings were cited in three panel reports on early literacy commissioned by the
federal government (NRC, 1998; NRC, 2001; NELP, 2008). Their findings profoundly
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influenced subsequent research, education, and policy, channeling millions of dollars into
interventions such as Providence Talks, the Thirty Million Words Initiative, and Too Small to
Fail (Kuchirko, 2019).
Several researchers have disputed Hart and Risley’s (1995) hypothesis that the word gap
explains the disparate developmental trajectories of children from low-income backgrounds
(Dudley-Marling & Lucas, 2009; Kuchirko, 2019) or even that a word gap exists (Sperry et al.,
2018). A common criticism of the 30-million-word gap is that Hart and Risley did not observe
this enormous disparity—they extrapolated it (Kuchirko, 2019; Sperry et al., 2018). Hart and
Risley’s team observed 42 dyads for 1 hour each month from the time the children were about 6
months of age until they were 3 years old (1995). The researchers then extrapolated the data to
14 waking hours per day until the children were 4 years old (Hart & Risley, 1995).
Another limitation of Hart and Risley’s study is the sample size and composition. The
researchers ultimately divided their 42 participants into three socioeconomic strata: professional,
working, and welfare. The professional class consisted of 13 professors, 12 White and 1 Black.
The welfare class was comprised of 6 mothers, all of whom were Black (Hart & Risley, 1995).
Thus, the 30-million-word gap, often generalized to all families across the United States, not
only confounds race and SES, but it is also based on a comparison of two small groups in the
state of Kansas (Shankar, 2014; National Center for Infants, Toddlers, and Families: Zero to
Three, 2014).
Subsequent research has extended the work of Hart and Risley, including the frequentlycited studies of Hoff (2003) and Rowe (2008; 2012). Hoff (2003) hypothesized that SES-related
differences in children’s vocabulary outcomes result from SES-related differences in early
language environments. The author studied 63 mothers and their children, 33 high-SES families,
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and 30 mid-SES families. Children’s ages ranged from 16 to 31 months. Dyads were recorded in
their homes twice 10 weeks apart as they engaged in getting dressed, eating breakfast, and
playing with an experimenter-provided set of toys. The length of the recordings varied as some
mothers talked more than others, with an average of 43 minutes. Maternal speech was analyzed
without correcting for differences in duration at Time 1, while children’s productive vocabulary
was analyzed for the number of word types at both Time 1 and Time 2 using 90-utterance speech
samples. Hierarchical multiple regression analysis showed that SES was significantly correlated
to five properties of maternal speech, including number of word tokens (r = −.39, p < .001),
mean length of utterance (r = −.23, p < .05), and number of word types (r = −.36, p < .01). Those
three properties were positive predictors of child vocabulary at Time 2, with mean length of
utterance emerging as a significant unique predictor, accounting for 22% of the variance in child
vocabulary, reducing the variance attributable to SES to 1%. Thus, Hoff (2003) demonstrated
that maternal speech mediates the relation between SES and child vocabulary growth. As Hoff
(2003) put it, “Children who heard longer utterances built productive vocabularies at faster rates
than children who heard shorter utterances” (p. 1374).
While Hoff (2003) identified child-directed speech as a pathway through which SES
exerts its influence on children’s vocabulary development, Rowe (2008) sought to determine
why child-directed speech differs according to SES. The author tested three possible mediators
for the relation between SES and child-directed speech: parent verbal facility, parent style of
language, and knowledge of child development. Participants were 47 toddlers and their primary
caregivers, one father and the rest mothers, drawn from a larger sample from the greater Chicago
area. At Time 1, when the children were 30 months of age, dyads were videotaped in their homes
for 90 minutes engaging in their choice of everyday activities such as playing with toys, reading
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books, and eating meals or snacks. Also, at Time 1 children’s vocabulary was assessed using the
Peabody Picture Vocabulary Test (PPVT-III), parents’ verbal facility was measured using the
vocabulary subscale of the Wechsler Adult Intelligence Scale—Revised (WAIS-R), and parents’
knowledge of child development was measured using the Knowledge of Infant Development
Inventory (KIDI). A year later at Time 2, children were administered the PPVT-III when they
were 42 months of age. Using regression analysis, Rowe (2008) replicated previous findings of
the positive relations between SES and child-directed speech and between child-directed speech
and children’s vocabulary growth (Hart & Risley, 1995; Hoff, 2003; Pan et al., 2005). In
addition, Rowe (2008) found that parent knowledge of child development mediated the relation
between SES and child-directed speech, whereas verbal facility and verbal style did not. While
acknowledging that beliefs about child development as measured by KIDI may not value nonmainstream beliefs, Rowe (2008) advises that it is important to consider parents’ knowledge of
child development when designing interventions that target children’s early language learning
environments.
In a subsequent study, Rowe (2012) sought to determine if specific aspects of childdirected speech, such as sophisticated vocabulary and decontextualized speech, predicted
children’s vocabulary growth when SES and the number of word tokens are controlled.
Participants were 50 children and their primary caregivers drawn from the same sample as
Rowe’s 2008 study. The quantity and quality of parental input were measured using analysis of
90-minute videotapes of caregiver–child interactions recorded when the children were 18, 30,
and 42 months of age and those measures were used to predict children’s receptive vocabulary as
measured by the PPVT-III one year later, when children were 30, 42, and 54 months old (Rowe,
2012). Input quantity was measured as the total number of word tokens produced by parents
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during the 90-minute session. Input quality was measured in three categories: vocabulary
diversity (number of word types), vocabulary sophistication (number of rare words), and
decontextualized utterances (explanation, pretend, and narrative). Results indicated that,
although the quantity of child-directed speech varied considerably across participants (from 360
to over 9,200 at 18 months), the mean number of word tokens did not increase with the child’s
age. However, mean measures of the quality of child-directed speech increased proportionately
over time. To determine the effects of the quality of parent input on children’s vocabulary
growth, Rowe (2012) ran a series of partial correlations controlling for quantity (word tokens),
parent education, and prior child vocabulary skill. The author found no significant relations
between the quality of parent input at 18 months on PPVT-III scores at 30 months. However,
significant relationships were found between PPVT-III scores at 42 months and the quality of
parent input at 30 months, including word types (r = .43, p < .01) and rare words (r = .35, p <
.05). Significant relationships were also found between PPVT-III scores at 54 months and the
quality of parent input, including parent use of explanations (r = .29, p < .05) and parent use of
narratives (r = .34, p < .05). Regression models built from those correlations revealed that at 18
months, the number of word tokens predicted child vocabulary skill at 30 months, whereas the
number of word types and rare words at 30 months predicted child vocabulary skill at 42 months,
and the number of narrative utterances at 42 months predicted child vocabulary skill at 54
months (Rowe, 2012). In other words, not just quantity but quality of child-directed speech is
important for children’s vocabulary growth. However, the effects of specific qualities of childdirected speech varied depending on the child’s age, with quantity more important at 18 months,
diversity of word types more important at 30 months, and narrative language more important at
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42 months (Rowe, 2012). Thus, the age of the infants should be considered in designing early
literacy interventions.
While Rowe (2012) examined children’s language acquisition at the lexical level,
Huttenlocher and her colleagues (2010) broadened the focus to include the syntactic level. To
establish directionality between caregiver input and child speech, the authors used lagged
correlations, reasoning that if the strength of the relation between caregiver input at an earlier
time and child speech at a later time is greater than that between child speech at an earlier time
and caregiver input at a later time, a case could be made for caregiver input as a source of
children’s language growth. Participants were 47 dyads from the same sample drawn from the
greater Chicago area as that of Rowe (2008). Data included transcriptions of nine 90-minute
videotapes recorded in participants’ homes while the dyads engaged in daily activities every 4
months from the time the children were 14 months until they were 46 months of age.
Hierarchical linear modeling (HLM) showed that the rate of growth for children’s lexical and
constituent diversity (words or phrases used within clauses) rose steeply between 26 and 38
months and then began to level off, providing support for the urgency of early intervention.
Clausal diversity (different ways of combining clauses) continued its steep rise through 46
months. Further, caregiver lexical diversity predicted children’s lexical diversity (t263 = 2.75, p =
.007). Caregiver quantity (number of word tokens) also predicted children’s lexical diversity (t263
= 2.92, p = .004) and there was a high degree of overlap between the two predictors, suggesting
that either measure could be used to predict vocabulary growth (Huttenlocher et al., 2010).
Caregiver constituent diversity, on the other hand, was a stronger predictor of children’s
constituent diversity than quantity of caregiver speech while both caregiver clausal diversity and
quantity of caregiver speech predict children’s clausal diversity (Huttenlocher et al., 2010).
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Therefore, quantity of child-directed speech is an important predictor of children’s language
growth (Huttenlocher et al., 2010).
Although studies by Hoff (2003), Huttenlocher (2010), and Rowe (2008; 2012) offer
valuable insights into early language environments, they have limitations similar to those of Hart
and Risley (1995). Like Hart and Risley, their data are based on transcripts of brief recordings
that provide only a narrow slice of parent–child interactions and may not be representative of
children’s total language experiences. Hart and Risley (1995) observed 42 parent–child
interactions in their homes for 1 hour each month for 2½ years (1,318 hours of observations).
Hoff (2003) observed 63 mother–child dyads for an average of 43 minutes twice 10 weeks apart
(91 hours of observations). Huttenlocher’s (2010) study was based on nine 90-minute sessions 4
months apart (635 hours of observation). Rowe’s (2008) study was based on two 90-minute
observations that took place 1 year apart (141 hours of observation), while her (2012) study was
based on three 90-minute sessions, 1 year apart (225 hours of observation). The foregoing studies
are often cited as providing an abundance of evidence for early talk gaps. Yet the combined
hours of observation of subsequent researchers was 1,045 hours compared to Hart and Risley’s
1,318. What is more, 954 of those hours across three studies were based on the same sample
from the greater Chicago area (Huttenlocher, 2010; Rowe, 2008; 2012).
A second concern is that abbreviated observations may not accurately capture children’s
natural environments. In addition to participants’ susceptibility to the Hawthorne effect (the
tendency of subjects to change their behavior as a result of being observed) the activities in
which the dyads engaged varied within and across the studies. In Hoff’s (2003) study, recordings
were made as mothers dressed their children, fed them breakfast, and played with a set of toys
provided by the researcher. In both Rowe’s (2008; 2012) and Huttenlocher’s (2010) studies,
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parents were directed to engage in ordinary activities for the observations. The most common
ones were eating meals or snacks, playing with toys, and reading books (Rowe, 2008). While the
intent was to promote a natural environment for observation, it is possible that some parentchosen activities would elicit more child-directed speech than others. For example, in Hoff’s
study (which did not include reading books), mealtime accounted for a higher proportion of adult
words, followed by toy play, and getting dressed (Hoff, 2003).
In addition, the ethnic and racial composition of the Hoff (2003), Huttenlocher (2010)
and Rowe (2008; 2012) samples present concerns about generalization of the findings. The 63
participants in Hoff’s (2003) study were all White, stay-at-home mothers. The 47 participants in
Huttenlocher’s (2010) and Rowe’s (2008) studies were 34 White, 5 Black, 5 Hispanic, and 3
Asian. The 50 participants in Rowe’s (2012) study, although they were derived from the same
Chicago-area sample, were identified by the race/ethnicity of the children, including 33 White, 8
Black, 4 Hispanic, 3 Asian, and 2 multiracial. While interventions are often aimed toward lowSES populations and people of color, the “abundance” of evidence is based on samples skewed
toward high-SES, White, English-speaking participants. Further, the small number of low-SES
and minority participants reduces the extent to which within-group variability can be assessed.
Perhaps the strongest evidence disputing the 30-million-word gap was provided by
Sperry et al. (2018). Sperry and his colleagues (2018) undertook to replicate the results of Hart
and Risley’s (1995) study, using existing corpora of language data from studies conducted in five
communities from four different states in the late 1970s to the late 1990s. The sample size was
identical (N = 42); however, the Sperry et al. sample included 14 low-SES families, whereas the
Hart and Risley sample included 6, and the Sperry et al. sample did not include professional
families, whereas Hart and Risley included 13. Sperry et al. (2018) found no clear pattern when
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comparing the averages for word tokens of the groups from both studies. In fact, the childdirected speech of primary caregivers from a low-SES Black community in Alabama exceeded
that of all other communities in both studies with the exception of Hart and Risley’s professional
community (Sperry et al., 2018). A comparison of all groups in both studies demonstrated that
the only two groups that reached statistical significance were the professional and welfare
groups, the original basis for the 30-million-word gap extrapolation (Sperry et al., 2018).
Gilkerson et al. (2017) set out to reevaluate the word counts of Hart and Risley with a
much larger sample, employing automated analysis of 12-hour recordings of infants’ and
toddlers’ natural language environments. The technology Gilkerson et al. (2017) used, the
Language Environment Analysis (LENA) system, ameliorated some of the limitations of
previous studies. The LENA audio recorder, a small, light-weight device inserted into the front
pocket of specially-designed clothing worn by the child, allowed for all-day recordings, and
minimized the Hawthorne effect. In addition, automated data analysis allowed for a much larger
scale than was available to Hart and Risley (49,765 compared to 1,318 hours of audio), a scale
that allowed for population-level standardization.
A limitation of this study is that, like the previously-discussed samples (excluding that of
Sperry et al., 2018), Gilkerson et al.’s (2017) sample was overwhelmingly composed of White,
middle-SES families. Of the 329 families drawn from the Denver metropolitan area, 79% were
White, 8.5% were Hispanic or Latinx, and only 4.3% were Black. SES was based on mothers’
education level as follows: 25.5% bachelor’s degree or higher, 28% some college, 32.8% high
school, and 13.7% less than high school (Gilkerson et al., 2017). Interestingly, the researchers
found that adult word counts (AWC), the basis of Hart and Risley’s 30-million-word statistic, did
not differ significantly for the three lower SES groups; however, there was a large gap between
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those three groups and the highest group, labeled “college degree.” Even so, the gap was not
nearly as large as projected by Hart and Risley (1995). Although Gilkerson and her colleagues
(2017) corroborated Hart and Risley’s (1995) findings that there is a word gap, they found that
the difference in the average number of words directed to children from high- and low-SES
groups by the time they reach 4 years of age is more like 4 million words as opposed to 30
million words. What’s more, the authors point out that the upper half of the lowest group, the one
with only some high school, “demonstrated significantly more talk and engagement with their
children” than the lower half of the highest group, the one with a college degree (Gilkerson et al.,
2017, p. 259).
While the foregoing studies focused on between-group variability, a study by Weisleder
and Fernald (2013) focused on within-group variability among low-SES Latinx families.
Participants were 29 Spanish-learning infants assessed at 19 and 24 months of age. Home
language environments were measured using LENA recording devices and analysis software.
Children’s expressive vocabulary was measured at 24 months using the Spanish-language
version of the MacArthur-Bates Communicative Development Inventories (MCDI). Children’s
language processing efficiency was measured by the looking-while-listening task, in which
children were presented with two pictures, for example, a dog and a baby, as a recorded voice
says, “Look at the dog.” The time it takes the child to look from the distractor to the target in
milliseconds is the child’s processing speed. Weisleder and Fernald (2013) reported “striking
variability” in child-directed speech among the families in the study, ranging from over 6,000
words for one family to only 670 words for another family in a typical day (p. 2146). They
pointed out that these differences were not associated with maternal education (r = .29, p =.13)
nor the amount of overheard speech (r = .17, p =.38), which would indicate overall talkativeness
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(Weisleder & Fernald, 2013). Importantly, differences in the quantity of child-directed speech at
19 months predicted children’s vocabulary 6 months later. Children who experienced more
child-directed speech at 19 months had larger vocabularies at 24 months (r = .57, p < .01).
Further, Weisleder and Fernald (2013) found that children who experienced more child-directed
speech demonstrated faster processing speeds at 19 and 24 months, (r = .44, p < .05) and (r =
.47, p = < .05) respectively. A mediation analysis showed that processing efficiency at 19 months
mediated vocabulary at 24 months, reducing the effect of child-directed speech from 12.61 to
7.41, confirming that child-directed speech promotes vocabulary development in part as a result
of its influence on processing efficiency (Weisleder & Fernald, 2013). As the authors state,
children who hear more child-directed speech have “more opportunities to interpret language and
to exercise skills that are vital to word learning” facilitating faster identification of familiar
words and quicker acquisition of new words (Weisleder & Fernald, 2013, p. 2149).
While the early talk gap may not be as large as previously claimed nor as neatly
categorized by SES, it is clear that some caregivers provide their children with richer and more
abundant language input than others and those differences are a key source of variability in
children’s language development (Gilkerson et al., 2017; Hoff, 2003; Huttenlocher et al., 2010;
Pan et al., 2005; Row & Goldin-Meadow, 2009; Sperry et al., 2018; Weisleder & Fernald, 2013).
Surprisingly, Weisleder and Fernald (2013) uncovered disparities in the amount of child-directed
speech for their within-group sample that were almost as large as Hart and Risley (1995) found
for their between-group sample (18-fold compared to 20-fold respectively). Thus, one way to
minimize the confounding factors associated with SES and to better understand why some
caregivers talk more and use richer vocabulary in their interactions with their children is to
conduct more fine-grained, within-group studies.
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Teen Parents as Change Agents in Early Intervention
Teen Parents and Their Children: At Risk or At Promise?
Although the teen birth rate has declined 72% since 1991, with another record low in
2018 of 17.4 births per 1,000 (NVSS, 2019), the public discourse continues to cast “black and
brown teen mothers as threatening the societal moral order, bankrupting public coffers, and
contributing to high rates of poverty, incarceration, crime, and school dropout” (Erdmans &
Black, 2015, p. 2). It is important to note that, while birth rates for Black and Hispanic teens are
double that of White teens, White teen mothers far outnumber either Black or Hispanic teen
mothers (Erdmans & Black, 2015).
The work of several researchers indicates that while politicians argue whether sex
education should teach abstinence versus contraception, the tragic consequences of living in
impoverished and unsafe neighborhoods as well as attending underfunded and inadequate
schools will take their toll regardless of whether a young woman postpones childbearing
(Furstenberg, 2007; Geronimus, 2003; Hotz et al., 2008; Luker, 1997). The preponderance of
evidence for the poor outcomes associated with teen parents and their children is based on
correlations that are subject to selection bias; therefore, the conclusion cannot be drawn that
early childbirth is the cause of the poor outcomes with which it is associated. Further, it could be
argued that if the effects of teen childbearing diminish but do not disappear when socioeconomic
controls are included, better controls might eliminate the relationship altogether (Geronimus,
2003).
Hotz et al. (2008) attempted to estimate more closely the causal impact of early
childbearing on teen mothers by employing a “natural experiment.” Using data from the National
Longitudinal Survey of Youth, 1979 Cohort (NLSY79), Hotz et al. compared outcomes for teens

39

who gave birth to those of teens whose pregnancies ended in miscarriage, a largely random event
that postpones a young woman’s age at first birth. The authors used two subsamples from the
NLSY79 to study women growing up in the 1980s. The “All Women’s Sample” was comprised
of 4,926 women ages 14 to 21 as of 1979. Of the sample, 2,477 were identified as non-Hispanic
White, 1,472 Black, and 977 Hispanic. Participants had been interviewed each year since 1979
and the authors used data through the 1993 time point. Based on the All Women’s Sample,
compared to women who delayed childbearing, teen mothers had 1.3 more children, experienced
more time as a single mother, were less likely to graduate from high school, earned lower wages,
and received four times as much public assistance.
However, as Hotz et al. (2008) point out, comparing teen mothers with those who
delayed childbearing incorrectly assumes that both groups were on the same economic trajectory
before the birth. There are likely many more factors not accounted for that might affect
socioeconomic mobility. For their natural experiment, Hotz et al. (2008) analyzed a subset of the
All Women’s Sample, the “Teen Pregnancy Sample.” All 1,042 women in the Teen Pregnancy
Sample had become pregnant as teens, but about 7% of those pregnancies ended in miscarriage.
The median age at first birth for women who gave birth was 17, while that of women who had
miscarriages was 20. This allowed Hotz et al. (2008) to predict outcomes for teen mothers if they
had delayed childbearing by at least 3 years. Whereas, in the All Women’s Sample there were
significant negative outcomes for teens who became pregnant compared to women who delayed
pregnancy, in the Teen Pregnancy Sample, there were no significant differences in negative
outcomes for teens who gave birth compared to those whose pregnancies ended in miscarriage.
Compared to women whose pregnancies ended in miscarriage, teen mothers were no more likely
to have more children, experience time as a single mother, or drop out of high school (Hotz et al.,
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2008). The effects of early childbearing on earnings indicate that teen mothers actually earned
more at every age after 20, differences that are statistically significant at .10 and lower from ages
25–30. Positive effects were also found for income received from a spouse and dependence on
public assistance.
Using the same data source and methodology as Hotz et al. (2008), Hoffman (2008)
reanalyzed the impacts of teen childbearing on the mother. Based on data through 1993,
Hoffman obtained similar results to those of Hotz et al. (2008). Hoffman’s (2008) analyses
generally confirmed those of Hotz and his colleagues that teen childbearing is not a substantial
risk factor and may even have positive effects for earnings and welfare dependence.
Even if researchers concede that teen childbearing has little to no adverse effect on the
mothers, what about the children of teen parents? Geronimus et al. (1994) employed a natural
experiment for more closely approximating the causal effects of teen childbearing on child
development. Using the NLSY79 the authors analyzed data from standardized assessments
administered to the children in 1986, 1988, and 1990 to compare outcomes for the children of
sisters, one of whom gave birth as a teen. By comparing cousins whose mothers are sisters,
Geronimus et al. (1994) sought to control for a wide range of family background factors that
preceded first birth. The authors compared children of nonteen and teen mothers for all children
in the NLSY79 sample, a first-cousins subsample of all children, and a first-cousins subsample
of first-born children. For the sample of all children, the children of nonteen mothers scored
better on all assessments. For the two first-cousin subsamples, the authors performed both crosssection and within-family analyses. On the cross-section analyses, children of nonteen mothers
scored better on all assessments except for a verbal memory test in the first-born sample. By
contrast, on both within-family analyses, there was little or no difference for scores between the
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two groups and in several cases, the children of teen mothers performed better than their cousins.
These results provide little support for adverse effects of teen childbearing on child outcomes,
suggesting that observed differences are confounded by the mothers’ family background. In
other words, the same factors that account for selection into teen childbearing also affect child
development (Geronimus et al., 1994).
Brain Plasticity: Dual Sensitive Periods
During early childhood and adolescence, individuals experience sensitive periods in brain
development that form and optimize neural circuitry (Bachleda & Thompson, 2018). Kuhl and
colleagues (2005) distinguish between sensitive periods, in which neural connections are
particularly open to environmental inputs but can be influenced by later experiences, and critical
periods, in which the appropriate environmental input must occur, and the resulting patterns are
irreversible. Birth to three is thought to be a critical period for language acquisition. Findings by
Kuhl et al. (2005) suggest that as children learn the phonetic units of their native language,
neural commitment takes place. For example, Japanese and American infants were equally able
to distinguish /ra/ from /la/ at 6–8 months, sounds that are contrasted in English but not in
Japanese. However, by 10–12 months, American infants’ ability to distinguish the sounds had
increased dramatically, while Japanese infants’ ability saw a dramatic decrease (Kuhl et al.,
2006). As Werker and Hensch (2015) explain, sensitive periods reflect the fact that windows do
not always open and shut abruptly and may never close completely. Critical periods, on the other
hand, rely on maturation of brain circuitry but require environmental input to trigger the opening.
These periods are necessary in development to establish an optimal match between brain
circuitry and the surrounding environment (Werker & Hensch, 2015).
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Plasticity in Adolescence. Both adolescence and early childhood are particularly
sensitive periods for brain development. Catchphrases such as “kids having kids” (Maynard,
1997) suggest that teens are not mature enough to make good parents. Steinberg (2010) posits
that changes in the brain’s reward circuitry may be preprogrammed to coincide with puberty in
order to encourage evolutionarily adaptive reproductive success. However, Worthman and Trang
(2018) suggest that trends toward earlier physical maturation and later social maturation create a
“biological–social mismatch” (2018, p. 451). To clarify, the onset of puberty is occurring earlier,
while transition to adulthood is occurring later. Some researchers reason that in the modern
context the development of the adolescent brain’s self-regulation circuitry lags behind that of the
reward circuitry (Steinberg, 2010), which can lead to poor outcomes such as drug and alcohol
abuse, criminal conduct, reckless driving, and—for better or worse—teen pregnancy (Kann et
al., 2018). However, Crone and Dahl (2012) point out that neuroimaging studies fail to support
such a simplistic explanation. In their review of developmental neuroimaging studies, the authors
argue that whether cognitive control processes are activated depends on the “motivational
salience of the context” (Crone & Dahl, 2012, p. 639). Instead of a lag in cognitive control, the
authors contend that the data suggest flexibility in cognitive engagement based on the social and
motivational context. In other words, factors such as the presence of peers and whether or not the
behavior is deemed doable, enjoyable, and valuable influence the extent to which teens’
cognitive control processes are activated (Crone & Dahl, 2012).
Several researchers have challenged the traditional view that adolescents’ heightened
reward sensitivity necessarily leads to poor outcomes (Spear, 2002, 2008; Telzer, 2016;
Wahlstrom et al., 2010). Teens’ openness to approach, explore, and take risks helps them gain
new experiences and learn from their environments (Do et al., 2016; Telzer, 2016; Wahlstrom et
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al., 2010) at a time when they are being primed to leave the nest (Casey, 2015). In addition,
orientation toward positive rewards can foster academic motivation and passion for interests,
while sensitivity to social connection can foster healthy peer relations and altruistic behaviors
(Telzer, 2016). Moreover, adolescence is a time when “social cognitive abilities, like
perspective-taking and sensitivity to others, are increasing (Do et al., 2017, p. 263). It is a time
when not only helping others, but simply watching others experience success stimulates the
brain’s reward center (Do et al., 2017). As Crone and Dahl observe, “One of the main changes in
the nature of social interactions during adolescence is the shift from self-oriented behaviour
towards other-oriented (that is, pro-social) behavior” (2012, p. 642).
An intervention that introduces “positive peer role models and mentors who exemplify
feeling-based values and inspired goals” offers young caregivers the potential to develop their
identity as successful parents (Dahl et al., 2018, p. 447). Dahl et al. (2018) position adolescence
as a window of opportunity for policies that invest resources in teens during this pivotal point in
their development. Changes in neural circuitry during adolescence shape behavior and learning
in ways that impact the entire life course. The researchers argue that teens are often the early
adopters of innovative ideas and new learning experiences (Dahl et al., 2018). Feedback on
social successes can be leveraged in motivating teens to make valuable contributions. As Dahl et
al. (2018) state, “We speculate that interventions, which support social scaffolding for healthy
pro-social versions of innovation and success during this sensitive window of social learning and
adolescent identity development, could potentially have large positive impacts on health and
education” (p. 446). Interventions that consider teens’ sensitivity to status and respect have the
potential to capture their attention and motivate them to engage in the behaviors targeted in the
current intervention (Dahl et al., 2018).
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Plasticity in Early Childhood. Infants and toddlers share with adolescents an openness
to approach, explore, and learn from their environments. Babies’ brains are busy building more
than a million new neural connections every second; the timing is genetic, but experience
determines whether those connections are strong or weak (Center for the Developing Child,
n.d.). At birth, the volume of a baby’s brain is only 25% that of an adult; by the end of the first
year that volume increases to 75% (Mancall & Brock, 2011). Despite its smaller volume, a
neonate’s brain has twice as many neural connections as an adult, with aggressive pruning taking
place in response to input—or lack thereof—from the environment (Woodward & Needham,
2009). Babies reach out by babbling, making facial expressions, and gesturing, and the
responsiveness of people in the child’s immediate environment influences whether those
connections are strengthened or discarded (Center for the Developing Child, n.d.; Werker &
Hensch, 2015).
The first 3 years of life represent a critical period for children’s language acquisition
(National Research Council, 2000; Werker & Hensch, 2015). To crack the speech code, infants
must engage the combined powers of computational, cognitive, and social skills (Kuhl, 2010).
While the window for vocabulary acquisition is open across the lifespan, phonetic learning
occurs in the first year, while syntactic learning occurs between 18 and 36 months. Babies are
born “citizens of the world”; they are equally skilled at discriminating between the different
sounds of any language (Kuhl, 2005, p. 252). They begin to learn language in utero (Kisilevsky
et al., 2009), developing preferences for languages with the same rhythmic characteristics as
their home language (Werker & Hensch, 2015). At 4–5 months, infants can distinguish between
their native language and another language with the same rhythmic characteristics. However, this
ability appears to be linked to maturation, as premature infants typically do not reach this stage
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until about 8 months (Werker & Hensch, 2015). Therefore, language acquisition operates within
the interaction of age and experience.
By 7 months, infants’ ability to attune to the rhythm of their home language aids them in
segmenting the speech stream into words (Kuhl, 2010). Babies learn that /rst/ can fall at the end
of a word, but not at the beginning (Werker & Hensch, 2015). Babies learn to segment the
speech stream into words by identifying typical patterns. For instance, in the phrase “pretty
baby,” infants figure out that a word such as “ttyba” is highly improbable (Kuhl, 2010).
At around 10 months, babies’ babbles begin to differ according to the countries in which
they are raised (Kuhl, 2010). Plasticity declines but the critical period does not close completely.
Once native speech sounds are in place, infants can use them to segment words and recognize
familiar words (Werker & Hensch, 2015). Vocabulary explodes at 18 months but continues
throughout life. As infants learn to recognize the phonetic structures of their native language,
their ability to learn words compatible with those phonetic structures accelerates (Kuhl, 2010).
For bilingual infants, the window for phonetic discrimination is extended (Werker & Hensch,
2015). Bilingual babies maintain perception of phonetic structures for the native and second
language and in addition, exhibit increased activity in the brain’s prefrontal region, which
influences focus and flexible thinking (Ferjan Ramírez et al., 2017).
Social interaction is critical for language acquisition (Kuhl, 2010). Infants learn language
through the faces, voices, and actions of people in their immediate environment. Like adults,
babies integrate visual information with auditory information to make sense of speech from 10
weeks of age, as demonstrated by looking-while-listening tests (Werker & Hensch, 2015).
Between 6 to 12 months of age, infants’ preference for looking at eyes shifts to looking at
mouths (Werker & Hensch, 2015).
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The window starts closing on consonant and vowel discrimination for nonnative
languages by 10–12 months (Kuhl, 2005; Werker & Hensch, 2015). By 11 months of age,
according to Kuhl (2006), babies are cultural-bound listeners, just as adults are. They are experts
at tuning in to the sounds of their home language, but they lose the ability to discriminate the
sounds of nonnative languages. For example, a monolingual Spanish-learning infant can
discriminate between /ba/ and /va/ at 6 months, but not at 10 months (there is no distinction
between /ba/ and /va/ in Spanish).
Similarly, monolingual Japanese adults have difficulty discriminating between /la/ and
/ra/ (Werker & Hensch, 2015). Kuhl and her colleagues (2006) demonstrated this closing
window in an experiment with 32 American and 32 Japanese children at 6 months and again at
12 months, using a head-turning task. At 6 months, both groups of infants were equivalent in
their ability to distinguish between /la/ and /ra/ sounds, but at 12 months, the American infants
showed significantly increased ability to distinguish the sounds while their Japanese counterparts
showed a decline over the same period (Kuhl et al., 2006).
Neural commitment to the home language phonemes between 6 and 12 months is an
important step toward infants’ language acquisition, enhancing children’s perception of more
complex linguistic patterns, such as words (Kuhl et al., 2006). The ability to use phonological
categories to learn new words at 18 months is linked to language proficiency at 3–4 years
(Bernhardt et al., 2007). Kuhl (2010) found that the ability to discriminate two “simple vowels at
6 months of age predicts language abilities and pre-reading skills such as rhyming at the age of 5
years,” controlling for SES and children’s language skills at 2.5 years of age (p. 718).
The foregoing studies support an approach that leverages the opportunity provided by the
dual sensitive periods in brain development shared by teen parents and their babies.
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Parenting Behaviors That Influence Language Learning
Parents have the opportunity to enhance three factors that have been shown to mediate
the effects of social stratification on children’s language outcomes: child-directed speech,
conversational turns, and shared-book reading.
Child-Directed Speech
Children who experience more child-directed speech as they are learning to talk
demonstrate enhanced language learning (Cristofaro & Tamis-LeMonda, 2012; Gilkerson &
Richards, 2009; Huttenlocher et al., 2010; Hurtado et al., 2008; 2010; Jung, 2016; Weisleder &
Fernald, 2013). The number of word tokens, or quantity, is highly correlated with the number of
word types, or lexical variety (Huttenlocher et al., 2010). In fact, word tokens may be more
important from birth to 18 months, when babies are learning the rhythm and phonemes of their
home language, while variety of word types and syntax may take precedence later on
(Huttenlocher et al., 2010; Kuhl, 2010). One reason the sheer quantity of child-directed speech in
the first few months of life exerts its influence on the growth trajectory of children’s vocabulary
may be that more opportunities for practice builds language processing efficiency (Hurtado et al.,
2008). Hurtado and colleagues (2008) examined links between child-directed speech and
children’s processing speed and vocabulary size among Spanish-learning children. Participants,
27 low-income Mexican American mother–child dyads, were videotaped in their homes for 20
minutes as they played with a researcher-provided set of toys when children were 18 months old.
Those sessions were reduced to 12 minutes each and were transcribed and coded for number of
utterances, number of word tokens, number of word types, and mean length of utterance (MLU).
Children’s vocabulary at 18 and 24 months was assessed using the Spanish version of the MCDI
and processing speed was assessed at both time periods using the looking-while-listening
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procedure. It is important to note that all the measures for parents’ child-directed speech were
highly correlated. As in previous studies, quantity of mothers’ child-directed speech at 18
months predicted the size of children’s vocabulary at 24 months, controlling for their previous
vocabulary levels (Hurtado et al., 2008). In addition, children’s processing speed at 24 months
was related to greater gains in vocabulary from 18 to 24 months (Hurtado et al., 2008).
Parentese. Child-directed speech is sometimes thought of as synonymous with
“motherese” (Saint-Georges et al., 2013). Acoustically, motherese (or the more gender neutral
“parentese”) is characterized by higher pitch, wider range, slower tempo, and exaggerated
intonation contours; visually, parentese is typified by exaggerated articulatory gestures and social
affect (Ramírez-Esparza et al., 2014).
Young children prefer parentese over adult-directed speech (Fernald, 1985; Fernald &
Kuhl, 1987; Nencheva et al., 2020; Werker & McLeod, 1989). In a laboratory experiment
employing a head-turning technique with forty-eight 4-month-olds, Fernald (1985) found that
infants preferred parentese even when the voices were not those of their own mothers. It is not
just that parentese simplifies and exaggerates language, making it easier to learn, but its melodic
intonation gives it social appeal (Ferjan Ramírez et al., 2020). In addition, the relaxed tempo of
parentese encourages babies to babble and talk back, increasing babies’ communication skills
(Ferjan Ramírez et al., 2020). Werker and McLeod (1989) studied 12 children with a mean age
of 22 weeks. The authors measured the proportion of time an infant fixated on a video in one of 4
conditions. Their results provide strong support that infants prefer child-directed speech over
adult-directed speech for both male and female speakers. For male speakers, infants preferred
child-directed speech over adult-directed speech, and only marginally preferred female over male
speakers (Werker & McLeod, 1989). In a second experiment, Werker and McLeod (1989)
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studied 32 children in two age groups with a mean for each group of roughly 4 and 8 months.
Measures of looking time and observer rating of affective responsiveness showed significant
main effects for age and speech style. Younger infants looked longer than did older infants and
both ages looked longer at child-directed speech than adult-directed speech for both male and
female speakers, while both age groups responded more affectively to female speakers (Werker
& McLeod, 1989). The authors posit that child-directed speech may serve to enhance emotional
relationships between adults and children (Werker & McLeod, 1989).
Ramírez-Esparza et al. (2014) were perhaps the first to examine how the use of parentese
and one-on-one interactions in the home environment affect early language acquisition. Using
LENA, Ramírez-Esparza et al. (2014) recorded and analyzed language environment data for 26
children in two age groups (11 and 14 months) and their parents for 4 consecutive 8-hour days, 2
weekdays and 2 weekend days. The authors demonstrated that one-on-one interactions in which
caregivers employ parentese with 11- and 14-month-olds is a more powerful predictor of
concurrent and future language production than the quantity of child-directed speech alone
(Ramírez-Esparza et al., 2014). For example, in the one-on-one condition, the mean word count
at 24 months for children who experienced the greatest proportion of parentese speech at 11 and
14 months was significantly higher than for children who experienced the lowest proportion of
parentese (433.33 vs. 168.55). Ramírez-Esparza et al. (2014) concluded that both speech style
and social context are associated with children’s later language learning and that the association
persists when controlling for SES.
While parentese is thought to promote turn-taking episodes, help infants make sense of
the speech stream, and draw attention to new linguistic information, for younger children it may
function mainly to maintain attention and convey affect (Fernald, 1985). In fact, the most
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important aspect of parentese may be its ability to express emotion (Saint-Georges et al., 2013).
Combining emotion with cognition, parentese plays a critical role in encouraging children’s
attention, affect, and learning during everyday interactions with caregivers (Saint-Georges et al.,
2013). As Saint-Georges et al. (2013) explain, the infant’s response to parentese creates a
reciprocal effect, an interactive loop that may be crucial for a child’s cognitive and social
development. Locke (2006) suggests that parents are more likely to use parentese and engage in
one-on-one interactions with babies who babble more. Parentese, with its higher pitch, wider
range, slower tempo, and exaggerated intonation contours evoke social responses and its timing
invites babies to babble back (Ramírez et al., 2019). The interaction between caregiver and
infant, sometimes referred to as “serve and return,” is discussed next.
Conversational Turns
Soon after they are born, babies begin to vocalize, making comforting or “quasivowel”
sounds (Oller, 2000). At around 4 or 5 months, babies begin to engage in “marginal babbling,”
including raspberries, squealing, growling, and vowel-like sounds. By 6 or 7 months, babies
achieve “canonical babbling,” producing well-formed syllables that can be transcribed
phonetically (Oller, 2000). Though babies will coo and babble when they are alone, these
vocalizations are often bids for attention (Oller, 2000). As Masataka (2003) explains, even
preverbal infants can be conversational partners: “The adult talks, the infant smiles or vocalizes,
the adult responds, and the sequence continues” (p. 27). Masataka (2003) describes this
conversational give and take as a response–reinforcer or social contingency relationship that
develops even before the beginnings of true language. Harvard University’s Center on the
Developing Child (n.d.) refers to these responsive interactions between young children and their
caregivers as “serve and return,” positing that there is no substitute for these real-life interactions
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between caregivers and their children to build the social, cognitive, and language circuitry in
babies’ brains. For example, children who experienced more conversational turns demonstrated
greater activation in Broca’s area, the region of the brain linked to speech production (Romeo et
al., 2018). While previous studies demonstrated the effect of extreme deprivation of responsive
caregiving, Kok et al. (2015) found that normal variations in parental responsiveness influenced
brain structure at 6 weeks and brain volume at 8 years. Specifically, more maternal sensitivity
predicted larger gray matter volume at 8 years, while comparable effects were found for paternal
sensitivity (Kok et al., 2015). Similarly, Gilkerson et al. (2017) found that child vocalization and
conversational turns predicted 7% to 16% of the variance in child language assessment scores. In
their study of 329 parent–child dyads, infants engaged in 200–300 conversational turns per day
in the first year of life, with conversational turns increasing steadily to about 500 conversational
turns per day by 2 years of age (Gilkerson et al., 2017). Providing children with abundant
opportunities to engage in conversation not only builds their expressive vocabularies but their
social and cognitive skills as well.
Shared Book Reading
Shared book reading with young children has long been linked with improved language
and literacy outcomes (Bracken & Fischel, 2008; Bus et al., 1995; Mol & Bus, 2011; Sénéchal &
LeFevre, 2002; Wells, 1987). Indeed, in their report Becoming a Nation of Readers, the
Commission on Reading claimed that “The single most important activity for building the
knowledge required for eventual success in reading is reading aloud to children” (1985, p. 23).
Bus et al. (1995), in their meta-analysis of 29 studies examining the frequency of parents’
reading aloud to preschoolers, found an overall effect size of d = .59, demonstrating that shared
book reading affects literacy acquisition, independently of SES.
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By contrast, Noble et al. (2019) claim that previous meta-analyses of shared reading
interventions report exaggerated effect sizes because they either lack control groups or baseline
assessments or they employ business-as-usual control groups without randomization. In their
meta-analysis of 54 studies that avoided such weaknesses, the authors found that effects of
shared book reading interventions were small, non-specific, and temporary (Noble et al., 2019).
Importantly, studies in the Noble et al. (2019) meta-analysis focused on style of shared book
reading, rather than frequency. Of the 55 studies, 11 promoted an interactive reading style
commonly known as dialogic reading. In addition, the authors make it clear that their study
focuses on interventions. They are not dismissing shared book reading as a potentially effective
intervention for language development (Noble et al., 2019). They point to correlational evidence
showing that shared book reading encompasses several behaviors that have been linked with
children’s language and literacy outcomes, including lexical and syntactic diversity, contingent
talk, joint attention, expanding, recasting, and open-ended questioning (Noble et al., 2019).
In a landmark study, Gordon Wells (1987) concluded that the mechanism sorting children
into those most likely and less likely to succeed in school was familiarity with written
language—not simply knowledge about print concepts but facility in storying. Children who
were frequently read to were able to bring the “full power of storying” to “narrate an event,
describe a scene, and follow instructions” (Wells, 1987, p. 157). In his longitudinal study of 32
children from their first words to the end of elementary school, Wells (1987) found that the
frequency of shared book reading during the preschool years strongly predicted not only
children’s literacy knowledge upon entry to kindergarten but their overall academic achievement
at age 10. Wells (2003) reasons that listening to stories being read aloud familiarizes children
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with the cadences and structures of written language, increases their vocabularies by featuring
rare words, and implants the notion that books are interesting and enjoyable.
Some researchers have sought to learn more about the various mechanisms by which
shared book reading influences children’s later literacy success. Topics include lexical and
syntactic diversity (Massaro, 2015; Montag, 2019), knowledge about the world (Ganea et al.,
2011), parent–child relationships (Canfield et al., 2020), and children’s attitudes toward reading
(Sénéchal, 2006).
Lexical and Syntactic Diversity. Caregiver speech during shared book reading
incorporates more word types and more complex syntax than during other day-to-day parent–
child interactions (Demir-Lira et al, 2018; Montag, 2019; Sosa, 2016). Picture books expose
children to words they may not otherwise encounter, or at least not as frequently (Massaro, 2015;
Montag, 2019). For example, Massaro (2015) compared word occurrences in picture books to
child-directed speech and adult-directed speech. The author used two databases: The Child
Language Data Exchange System (CHILDES) and a corpus collected by Patricia Kuhl of 64
conversations by 32 different mothers, one with the experimenter and the other with her child as
the dyad played with toys. The picture book database consisted of 112 popular picture books
selected by the author. The corpus for child-directed speech consisted of over 2.5 million words
from CHILDES and 15,000 words from the Kuhl sample. The corpus for adult-directed speech
consisted of 65,000 words transcribed from conversations between the experimenter and mothers
from the Kuhl sample. Massaro (2015) found that the text of picture books features significantly
more word types than child-directed speech with approximately the same number of word
tokens. The type/token ratios indicated that the picture book corpus featured about 2½ times as
many word types as the child-directed speech corpus. Massaro further evaluated the corpora
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against the Corpus of Contemporary American English (COCA) to eliminate the most frequently
used words. The results indicated that reading aloud a picture book exposes a child to 3 times as
many rare words as in other contexts of child-directed speech (Massaro, 2015). Surprisingly,
picture books exhibit a more extensive vocabulary than a conversation between two adults
(Massaro, 2015).
Montag (2019) expanded upon the lexical analyses to investigate the syntactic domain.
The researcher compared the syntactic complexity of children’s picture books to typical childdirected speech using a corpus of 100 picture books (68,000 words) and a subset of the
CHILDES corpus (763,000). Montag (2019) examined the frequencies of the six most commonly
studied complex sentence types, including passive sentences and five types of relative clauses.
Results showed that all six sentence types were more frequent in picture books than in childdirected speech. For example, the frequency of the most often used sentence type, the object
relative clause (“What’s that animal we saw at the zoo yesterday?”), was 0.300 per 1,000 words
for child-directed speech compared to 1.718 for picture books, for a ratio of 5.73 (Montag, 2019,
p. 530). Montag (2019) emphasized that the results suggest that picture books represent a large
contribution to a child’s early language experience. To illustrate, a typical child might hear two
passive sentences a day. If a picture book contains an average of one passive sentence, listening
to a single picture book every day would result in a 50% boost in passive sentences (Montag,
2019).
Knowledge About the World. Ganea et al. (2011) argue that early book exposure lays
the foundation for knowledge about the world. In their study of 104 preschool children, Ganea et
al. (2011) found that children can learn from visual media when they are socially engaged. Forty
3-year-olds and thirty-two 4-year-olds from White, middle-class families (equal numbers of
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males and females) were randomly assigned to either a factual or anthropomorphized version of
a book about a hawk and two camouflaged animals, a caterpillar and a lizard. After exposure to
either version of the book, the 4-year-olds could correctly indicate and justify why the animal
that did not match the background was more likely to be eaten. On the other hand, 3-year-olds
were able to choose the animal that was more likely to be eaten, but they did not justify their
choice with color camouflage (Ganea et al., 2011).
Simcock and DeLoache (2006) observed that 9-month-olds feel, rub, and try to grasp
objects in picture books as though they were real, and 15-month-olds can generalize from
pictured objects to real objects depending on the level of iconicity. Acknowledging that children
can reenact action sequences from real-life models, the authors sought to determine if they would
be able to reenact sequences from a picture book (Simcock & DeLoache, 2006). Participants
were 36 children each at 18, 24, and 30 months of age. Materials were two different picture
books with illustrations that were either highly iconic (photographs) or less iconic (drawings)
showing a little girl making a rattle. Results indicated a significant age by condition interaction.
Specifically, the 24- and 30-month-olds imitated most of the target actions regardless of the
iconicity of the illustrations, whereas the 18-month-olds did so mostly with the photographs
(Simcock & DeLoache, 2006). These experimental studies demonstrate that toddlers can learn
about the world from shared book reading (Ganea et al., 2011; Simcock & DeLoache, 2006).
Parent–Child Relationship. Several researchers have proposed that shared book reading
benefits not just the children but the parent–child relationship (Canfield et al., 2020; Lariviere &
Rennick, 2011; Jimenez et al., 2019). Canfield et al. (2020) conducted a secondary analysis of
data from a randomized controlled trial. Participants were 293 low-income mother–child dyads
with pediatricians as the point of access for the Smart Beginnings intervention. Assessed at 6 and
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18 months old, cross-lagged models indicated that shared book reading in early childhood was
associated with better parent–child relationships and less parenting stress in toddlerhood. In other
words, shared book reading at 6 months predicted both parent-reported and observed warmth and
sensitivity plus lower levels of parenting stress at 18 months (Canfield et al., 2020).
Frequency of Shared Book Reading. Roughly 45% of parents engage in shared book
reading with their children daily (Britto et al., 2002) and 51% do so several times a week
(Bradley et al., 2001). Using data on 700 preschoolers from the Early Childhood Longitudinal
Sample—Birth Cohort (ECLS-B), Barnes and Puccioni (2017) found that increasing shared book
reading by 1 SD predicts a 0.10 SD increase in preschoolers’ reading achievement. In other
words, a 20-minute increase in shared book reading each week would predict a 0.10 SD increase
in reading achievement. Notably, the authors did not find an association for quality of shared
reading (Barnes & Puccioni, 2017). Price and Kalil (2019) employed a “natural” experiment to
provide a causal inference for the effect of shared book reading on literacy outcomes, taking
advantage of a large data set that included siblings to control for possible mother fixed effects,
such as academic ability, enthusiasm for reading, and motivation for the child’s success (Price &
Kalil, 2019). Based on a previous study by Price (2008), the authors argue that mothers spend
more time reading to their first-born child, with the gap being larger when the children are
spaced further apart (Price & Kalil, 2019). Their analysis of data from the National Longitudinal
Survey of Youth (NLSY) covering a 20-year period from 1979 to 2004 revealed that first-born
children were 7.9 percentage points more likely to have mothers who read to them daily than
second-born children based on a mean of 22.3% and that gap increased 0.2 percentage points for
every additional year of spacing (Price & Kalil, 2019). Price and Kalil (2019) further found that
second-born children scored about 15% of a SD lower on tests of verbal and reading skills and
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that gap widens based on years apart in age, whereas there were no significant differences in
math scores. Price and Kalil (2019) found that children ages 3–6 whose mothers read to them
daily scored almost a third of a SD higher on the Peabody Picture Vocabulary Test (PPVT). The
authors estimated that 4 extra days of shared book reading each month would increase reading
achievement by 32% of a SD (Price & Kalil, 2019).
Styles of Shared Book Reading. Much of the experimental research of shared book
reading has focused on comparing reading styles—verbatim vs. more interactive. Perhaps the
most popular interactive reading style is “dialogic reading,” in which the adult actively engages
the child, asking open-ended and wh-questions and prompting the child to take on the role of
storyteller (What Works Clearinghouse, 2007). Whitehurst et al. (1988) recruited 30 children and
their parents from “intact” middle-class families living in suburban Long Island, New York.
Children were randomly placed in either a business-as-usual control group or an experimental
group. After a 1-month home-based intervention on dialogic reading, children in the
experimental group scored significantly higher on standardized posttests of expressive language,
with smaller differences between the groups at follow-up 9 months later (Whitehurst et al.,
1988). According to What Works Clearinghouse (2007) results of the four studies that met their
criteria demonstrated that dialogic reading in center settings has positive effects on oral language
but not phonological processing.
In their 2010 meta-analysis, Manz et al. point out that dialogic reading is a style of shared
reading associated with norms of Anglo-European nuclear families. In their 2002 study Sénéchal
and LeFevre argued that both uninterrupted and interactive shared reading positively influenced
child outcomes, with uninterrupted reading resulting in improved receptive language at the end
of first grade, followed by better reading performance in third grade. However, Sénéchal and
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LeFevre acknowledged that their sample was comprised of middle- to upper-income families and
the results may not apply to families of diverse ethnic and socioeconomic backgrounds.
Levy et al. (2018) investigated ways in which parents’ own attitudes toward reading
influenced their motivation to engage in shared book reading with their children. The authors
point out that many students identify as “poor” or “struggling” readers and a recurring theme was
anxiety associated with being called on to read aloud in class (Levy et al., 2018). Nevertheless,
participants expressed that they enjoyed reading aloud with their children and engaged in the
activity out of choice. Further, participants expressed that their focus was on enjoying the
experience together with their children rather than on teaching them to read (Levy et al., 2018).
An added benefit for the parents was that daily shared book reading with their children improved
their own relationship with books (Levy et al., 2018). The implication for the current
intervention is that enjoyment, not proficiency, should be prioritized for shared book reading
experiences.
Lin et al. (2015) explored barriers that discourage caregivers from engaging in shared
book reading with their children. Participants included 144 first-time, low-income mothers.
Reading self-efficacy and perceived barriers to shared book reading were assessed when children
were 18 months old (Lin et al., 2015). The authors found that mothers’ reading self-efficacy
scores were most highly correlated with child-centered barriers, such as sick/tired/fussy, not
interested, and too squirmy/restless. Lin et al. (2015) concluded that improving mothers’ selfefficacy may provide a way to reduce barriers to shared book reading.
In sum, engaging in shared book reading early and often is a powerful way to familiarize
young children with written language (Wells, 1987), expose them to less-frequent vocabulary
(Massaro, 2015), model complex syntax (Montag, 2019), build knowledge about the world

59

(Ganea et al., 2011), and strengthen parent-child relationships (Canfield et al., 2020). Cuddling
close and listening to their parent read aloud a picture book is often a child’s first introduction to
written language. The current intervention emphasizes the joy of this daily habit.
Parent-Led Early Literacy Interventions
Language learning is crucial for setting children on a trajectory for success in reading.
Children’s vocabulary at age 3 predicts reading ability at grade 3 and reading ability at grade 3
predicts high school graduation rates (Dickinson & Porche, 2011; Fiester & Smith, 2010; Rowe
et al., 2012). Children’s language outcomes are influenced by early language experiences
(Gilkerson et al., 2017; Hoff, 2003; Huttenlocher et al., 2010; Pan et al., 2005; Row & GoldinMeadow, 2009; Sperry et al., 2018; Weisleder & Fernald, 2013). However, day-long recordings
of children’s home language environments reveal striking differences in the quantity and quality
of language directed to infants and toddlers at all SES levels (Gilkerson et al., 2017; Sperry et al.,
2018; Weisleder & Fernald, 2013). Further, disparities in receptive vocabulary and language
processing speed have been reported as early as 18 months of age (Fernald et al., 2013). Thus,
early interventions to improve children’s language growth can produce long-term effects (Fenson
et al., 1994; Fenson et al., 2007; Rowe & Goldin-Meadow, 2009). Improving children’s language
trajectories is critical because, according to results of the 2019 NAEP for 4th grade students,
fewer than 1/2 of White students, 1/4 of Hispanic students, and 1/5 of Black students read
proficiently. Coaching parents to increase their children’s access to “language nutrition” through
child-directed speech, conversational turn-taking, and shared book reading is one strategy for
setting children on a trajectory for success in school (Zauche et al., 2016).
Despite widespread and intensive interventions aimed at equalizing environments for
children during the critical period from birth to five, results have been disappointing (Jackson et
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al., 2011; Love et al., 2005; NELP, 2008). In a meta-analysis of interventions aimed toward
improving parents’ support for children’s cognitive and emotional development, BakermansKranenburg et al. (2005) found that, while early interventions aimed toward home environments
were effective, the combined effect size was limited (d = 0.13), with the most significant effects
found for middle-class, nonadolescent mothers. Similarly, a more recent meta-analysis
examining the effectiveness of 29 different intervention strategies specifically targeting
adolescent mothers found modest effect sizes overall, with the strongest results favoring shorter
duration interventions geared toward improving parent–child interactions (Baudry et al., 2017).
In fact, Belsky’s (2006) study of the United Kingdom’s Sure Start program, actually reported
adverse effects for children of teen mothers, single parents, and parents who were unemployed.
This suggests that positive effects may not transfer to varying populations.
Interventions Geared Toward Parents in General
Play and Learning Strategies (PALS). A number of parent-led interventions focus on
improving parent interaction styles. Landry et al. (2011) evaluated the effects of an intervention
called Play and Learning Strategies (PALS). Implemented across Texas and in almost 30 other
states in the U.S., the PALS home visiting program has been shown to improve parent–child
interactions during play and everyday activities for “at risk” families (Children’s Learning
Institute, n.d.). Landry et al. (2011) sought to determine if the effects would generalize to the
context of shared book reading. The curriculum consisted of 10 sessions individually tailored for
two age groups: 5–18 months (PALS I) and 18–36 months (PALS II; Children’s Learning
Institute, n.d.). The session format consisted of: (a) review of previous week, (b) discussion of
the next targeted behavior, (c) video modeling of the targeted skill, (d) videotaping of the mother
and child interacting, (e) playback and coaching, and (f) goal setting for the next week (Landry et
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al., 2011). The authors employed a pretest/posttest/follow-up design to compare families
participating in PALS I and PALS II to those participating in an intervention that focused on
developmental assessment (DAS I & DAS II). Interestingly, as part of the monitoring system,
participating mothers taught key target behaviors to another of the child’s caregivers (Landry et
al., 2011). Mother–child shared book reading was videotaped for 3 minutes pre- and postintervention and follow-up in either the lab or participants’ homes. Mothers who participated in
both PALS I and PALS II showed the highest levels of improvement in almost all areas of shared
book reading, including praise, expansions, lead-ins, assists, and open prompts, with mothers of
very-low-birth-weight babies showing the greatest gains (Landry et al., 2011). Of note, mothers
were not explicitly trained for shared book reading, although the activity was included among
several suggested everyday activities. Nevertheless, the mothers showed high levels of
improvement in shared book reading.
Findings of this study suggest that an intervention focused on facilitating a responsive
parenting style will improve parents’ style of shared book reading as well. A limitation of Landry
et al.’s (2011) study is that evidence for the findings were based on 3-minute pre- and postvideos of the dyads, which may not represent parents’ shared book reading in their daily
routines. Further, parents were measured on the style of their reading, not the frequency.
Anecdotal evidence from facilitators of the intervention indicated that—among the items in the
toy bag—puzzles, balls, and blocks were chosen more frequently than books.
Parentese. Another variable of child-directed speech that influences parent–child
interactions is a style of speech called parentese, discussed earlier (Ramírez-Esparza et al.,
2014). According to Ferjan Ramírez et al. (2018), not just whether but how parents talk to their
infants predicts children’s language development. In a randomized controlled trial (RCT), Ferjan
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Ramírez et al. (2018) assigned 6-month-olds and their parent(s) to three conditions: parental
coaching (n = 33), parental coaching with group support (n = 22), and control (n = 24). Parents
used LENA devices to record children’s natural language environment for two 12-hour weekend
days (Ferjan Ramírez et al., 2018). The parental coaching and the parental coaching with support
groups were collapsed (n = 52) because there were no significant differences between the two.
Results indicated that parents in the intervention group showed significant increases in their
percent of child-directed speech and percent of parentese speech at 10 and 14 months; parents in
the control group did not show significant gains (Ferjan Ramírez et al., 2018). Paired t tests
demonstrated that for children in the intervention group, percent of babbling increased
significantly at 10 and 14 months; children in the control group did not show significant gains in
babbling. Additionally, there was a significant increase in the percent of infant words, measured
at 14 months, for the intervention group but not the control group (Ferjan Ramírez et al., 2018).
This study demonstrated the potential for two brief (~45 minutes each) one-on-one coaching
sessions at 6 and 10 months to increase parents’ percent of child-directed speech and parentese.
The intervention increased both the percent of speech directed to the child and the percent of
parentese. A limitation is that, as the two variables were highly correlated at baseline, it is
difficult to disentangle their individual contributions to children’s increases in vocalizations.
Parentese and Conversational Turns. Ferjan Ramírez and colleagues (2020) conducted
a similar study to evaluate the effects of a parent coaching intervention aimed toward increasing
parents’ use of parentese and conversational turns. Families and their 6-month-old infants (n =
71) were randomly assigned to an intervention and a control group. Families provided recordings
of two consecutive weekend days when children were 6, 10, 14, and 18 months old. Individual
45-minute coaching sessions after each of the first three video recordings provided qualitative

63

and quantitative linguistic feedback and suggested age-appropriate activities (Ferjan Ramírez et
al., 2020). The intervention significantly increased parents’ use of parentese and conversational
turns and led to significant growth in children’s vocalizations and language outcomes at 18
months (Ferjan Ramírez et al., 2020). Based on behavior-change literature, the intervention
employed techniques such as increasing parent knowledge, behavior monitoring with
quantitative and qualitative feedback, and behavior modeling. LENA was used for the recordings
and Vroom Brain Building Moments was used for age-appropriate routines. A limitation of this
intervention, like that of the Ferjan Ramírez et al. (2018) study, is that there was no increase in
the overall quantity of parental speech.
Providence Talks. Coaching and feedback were key parts of Providence Talks, a
citywide intervention to increase the adult word count (AWC) and conversational turns count
(CTC) delivered by home visiting and also less-costly playgroups at community sites, such as the
public library (Wong et al., 2018). Participants were described as at risk families with children
between 2 and 30 months of age. The home visiting group (n = 221) received 13 visits over 8
months, with 2–3 books per visit. For the playgroup delivery, families (n =113) got together with
four or five other families at a community site over the course of six weeks (Wong et al., 2018).
The intervention used LENA devices to record a 12-hour day in the natural home language
environment. The lightweight digital device fits in a pocket in the front of specially designed
clothing worn by the child. The child’s vocalizations and talk addressed to the child by adults (15
and older) are recorded and the software can distinguish TV or other electronic media (Wong et
al., 2018). LENA researchers have established a normative database, with about 12,000 words
per day as the 50th percentile. Parents were awarded stars on their reports for increasing a
measure by 10% or by reaching the 75th percentile between recordings. Control groups consisted
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of families from neighboring cities, in which participants made 6 recordings over an 8-month
period. Gains were greatest for families starting below the 50th percentile at baseline, with the
home visiting group increasing AWCs from 8,007 to 12,123 and the play group model increasing
from 7,663 to 10,346 (Wong et al., 2018). CTCs for both the home visiting and the control group
actually declined from baseline to follow up, whereas the play group improved from the 37th to
the 42nd percentile. There were no significant changes in the TV/electronic minutes (Wong et al.,
2018). A takeaway from this study is that the less-costly 6-week intervention playgroup delivery
produced greater gains for CTCs. A concern is that AWCs for the first recording for the
Providence Talks intervention group—but not the control group—were adjusted down by 15% to
account for the Hawthorne effect.
Parent Knowledge. Citing a 2008 correlational study by Rowe et al. that parent
knowledge of child development mediates the effect of SES on child-directed speech, Suskind et
al. (2016) investigated whether a home-visiting intervention aimed toward increasing parents’
knowledge would increase the amount and diversity of talk. Dyads from 23 families with
children ages 17 to 36 months were assigned to experimental (n = 12) and control (n = 11)
groups. Participants in the experimental group received eight weekly hour-long sessions, inspired
by techniques from behavior change literature: goal setting, self-monitoring based on
quantitative feedback, and modeling of effective strategies (Suskind et al., 2016). The sessions
included multimedia modules presented on a laptop. In the week between modules, mothers
recorded a typical 10-hour day using LENA devices and the home visitor provided feedback and
help with goal setting. An author-developed pre- and post-questionnaire demonstrated that
parents significantly increased their knowledge of children’s language development. In addition,
parents in the experimental group significantly increased AWCs and CTCs as measured by
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LENA and word types and tokens as measured by video observation in the lab (Suskind et al.,
2016). A limitation of this study is its small sample size and the imbalance between the
experimental and control groups of children’s ages and birth orders.
Small Talk. Beecher and Van Pay (2020) conducted a quasi-experimental study to
investigate whether the Small Talk intervention using LENA Start, a 13-week curriculum created
by the LENA Foundation, would significantly increase parents’ knowledge of child
development, AWCs, and CTCs, and in turn, children’s vocalizations. The intervention was
conducted in the public library and a comparison group consisted of comparable parents who
regularly attended the library. Parent knowledge of child language development was measured
by the Survey of Parental Expectations and Knowledge About Language Learning (SPEAK),
completed pre- and post-intervention. Participants recorded for one full day (10–16 hours) each
week using LENA devices between sessions and the data were analyzed by the LENA software.
Participants in the intervention group received feedback in the form of graphical reports the
following week; those in the comparison group did not receive the reports until after the study
ended. Participants also received weekly text messages asking for the number of reading minutes
for the week. Results for AWCs, CTCs, and child vocalizations counts (CVCs) ranged from a
small effect in AWCs (450 words per week) to a large effect in CTCs, in which parents added 17
additional conversational turns per week, and an additional 50 CVCs each week (Beecher & Van
Pay, 2020). Of note, the AWCs of participants in this study were above the 50th percentile of
about 12,000, with a mean AWC at Time 0 for the intervention group of 14,637 and a mean
AWC for the comparison group of 14,521. As demonstrated in the Wong et al. (2018) study,
gains tend to be greater for groups with AWCs below the 50th percentile. A limitation of this
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study is its generalizability. Most participants either resided near or were involved with a
university and the sample was skewed toward individuals with higher education levels.
Reach Out and Read (ROR). Guevara et al. (2020) evaluated the effects of an
intervention that incorporated Reach Out and Read (ROR), a program aimed toward promoting
shared book reading among families described as at risk during pediatric well visits. Despite
positive results of ROR, language scores of children who participated in the program still lagged
behind national averages. The authors reasoned that the intervention, which typically starts at the
6-month well child visit, may need to start earlier (Guevara et al., 2020). Participants,
predominately Black and Medicaid-eligible, were randomized to early literacy promotion or
standard literacy promotion. In the early literacy promotion condition, clinicians provided an
age-appropriate board book and promoted shared book reading during well visits at <1 week, 1
month, 2 months, and 4 months (Guevara et al., 2020). In addition, the early literacy group
received weekly text messages promoting shared book reading while the standard literacy group
received weekly messages promoting child safety. At 6 months, both groups received the
standard ROR program (Guevara et al., 2020). The Preschool Language Scale—5th Edition
(PLS-5) was administered at 6 and 24 months and the StimQ Read Subscale (SQRS) at 6, 12, 18,
and 24 months. Of those who completed the 24-month visit, there were 49 dyads in the early
literacy group and 45 in the standard literacy group (Guevara et al., 2020). Compared to the
standard literacy group, the early literacy group reported higher mean SQRS scores at 6 months
of age (11.0 vs. 9.4, p = .006); however, there were no differences between the groups in mean
SQRS scores at 12, 18, or 24 months. Similarly, there were no differences between the groups in
PLS-5 scores at 6 and 24 months (Guevara et al., 2020). The authors concluded that if the
primary goal is improving children’s language outcomes, inclusion of early literacy promotion in
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the ROR program may not be merited (Guevara et al., 2020). A concern is that the benefits of
shared book reading with infants may not be fully captured using a standardized measure of
children’s language development such as the PLS-5.
Early Head Start. Perhaps the best-known intervention for children during the critical
period from birth to three is Early Head Start. Nurturing healthy attachments between parents
and their children is a major focus of the program, which also provides other needs-based family
services (U.S. Department of Health and Human Services, 2019). Beginning in 1996, the Early
Head Start Research and Evaluation Project was implemented to evaluate the effectiveness of
Early Head Start. The large-scale study was conducted at 17 sites and included 3,001 families
randomly assigned to Early Head Start or a control group (Love et al., 2005). Data were gathered
from direct child assessments, observations of the parent-child relationships, and the home
environment when children were 36 months of age. Results indicated that, compared to the
control group, 3-year-old Early Head Start children performed significantly higher on measures
of cognitive, language, and social and emotional development, although effect sizes (d = .10, .13,
and .11 respectively) were small (Love et al., 2005). Parents scored significantly better on
measures of the home literacy environment, parenting behavior, and self-sufficiency (Love et al.,
2005).
Another study using data from the Early Head Start Research and Evaluation Project
examined differences in mother–infant interactions across three ethnic groups (Brady-Smith et
al., 2013). The authors sought to determine if there were ethnic-specific differences in four
parenting behavior categories, and if so, did those behaviors predict child outcomes? Conceding
that optimal parenting practices may differ among ethnic groups, Brady-Smith et al. (2013)
compared parenting practices for 740 European Americans, 604 African Americans, and 322
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Mexican Americans. Mothers and their one-year-old children were videotaped as they engaged
in semi-structured play during a home visit. The videotapes were later coded according to two
broad categories of “Mothering”: supportive and unsupportive. Supportive behaviors included
sensitivity, responsiveness, positive regard, and cognitive stimulation. Unsupportive behaviors
included detachment, harshness, and directiveness (sometimes called “intrusiveness”). Child
outcomes at ages 2 and 3 were measured using the Mental Development Index (MDI) and the
Behavior Rating Scales (BRS) of the Bayley Scales of Infant Development II (BSID-II).
Although the study did not examine teen parents specifically, being younger than 19 at the
child’s birth was treated as a covariant. Similar patterns were found across all three ethnic
categories, with the highest percentages for supportive patterns (50% for European American,
48% for African American, and 52% for Mexican American mothers). The lowest percentages
were for harsh parenting across all groups, with no harsh pattern at all for Mexican Americans,
7% for European Americans, and 5% for African Americans. Significantly, teen parents fared
worse in all groups. Among European Americans, 28% of teen mothers were found in the
detached pattern compared to 14% overall. Among African Americans, 58% of teen mothers
were found in the detached pattern compared to 16% overall, and 52% were found in the harsh
pattern compared to 5% overall. Teen parenthood appeared not to be a factor for Mexican
American mothers. Not surprisingly, the supportive pattern of parenting proved the most
beneficial for child developmental outcomes. Brady-Smith et al. (2013) concluded that
interventions promoting supportive parenting among families of low-socioeconomic status are
beneficial for all three ethnic groups. A strength of this study is its use of a person-centered
rather than a variable-centered approach, in which the parenting behaviors of mothers from
different ethnic/racial groups were not viewed as homogeneous. This allowed for an examination
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of how parenting behaviors for individuals within specific groups were related to each other and
to child outcomes, reducing ethnic minority bias.
Interventions Tailored for Teen Parents
Reach Out and Read (ROR). Kumar et al. (2016) adapted the ROR program for teen
mothers, emphasizing four characteristics of adolescent development: (a) egocentrism, (b)
evolving self-concept and identity development, (c) concrete thinking, and (d) desire for
independence. The study included 28 adolescent mothers and their 6- to 20-month-old children
assigned at the first visit to either the control or treatment group by drawing either an odd or even
number out of a hat. Participants completed the Beck Depression Inventory–Revised (BDI-IA) at
baseline and study completion. Participants also answered a 3-question pre- and post-survey:
1. What are your child’s 3 favorite things to do?
2. What are your 3 favorite things to do with your child?
3. How many days each week do you or another caregiver at home (e.g. baby’s father,
grandparent) read children’s books with your child?
At each of 3 consecutive pediatric well visits, families in the intervention group (n = 14)
received a children’s book, anticipatory guidance for shared book reading by a clinician,
counseling and modeling of shared book reading with a volunteer student librarian, and a library
card (Kumar et al., 2016). Control families received routine care, then were “caught up” after the
end of the study (Kumar et al., 2016). Although the regression models did not yield significant
results, by the end of the study participants in the intervention group were 2.5 times more likely
to engage in shared book reading than those in the control group (OR = 1.8 compared to OR =
0.2). Intervention group mothers also increased their odds of reporting that shared book reading
was one of their own (OR = 1.8) or their child’s (OR = 2.2) favorite activities. Also, by study
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completion, mothers in the intervention group were less likely than those in the control group to
have a clinically significant score on the BDI-IA (OR = 0.3). A limitation of this study its small
sample size. A strength of the intervention is its modest cost.
Home Instruction for Parents of Preschool Youngsters (HIPPY). One of the more
prevalent interventions aimed toward improving interactions between parents and their preschool
children is Home Instruction for Parents of Preschool Youngsters (HIPPY). Proponents claim
that its programs are closing the achievement gap for over 16,000 families across the country
(HIPPYUSA, n.d.). Home visitors in the HIPPY program employ role-play to teach parents how
to support their 3-, 4-, and 5-year-olds’ cognitive and socioemotional development, using activity
packets, storybooks, and manipulatives (Brown, 2015). Citing evidence that a gap exists between
the school readiness of children born to teen mothers compared to traditional-age mothers,
Brown (2015) examined whether the HIPPY intervention might mediate that risk. Brown used a
quasi-experimental research design to study the children of HIPPY parents enrolled in
kindergarten classes in five school districts in Texas. Of 377 HIPPY kindergarteners, 36 children
were selected for the study, all Hispanic, all English Language Learners (ELLs). The 18 children
of teen mothers in the experimental group were not randomly selected; however, the 18 children
of traditional-age mothers in the control group were randomly selected. Brown employed the
Kindergarten Readiness Survey, a 45-item online measurement instrument. Kindergarten
teachers rated the children on a 5-point Likert scale in five categories: socioemotional
development, approaches to learning, physical development, language development, and general
knowledge. Results of independent samples t tests yielded no significant differences between the
two groups. Brown concluded that HIPPY children in this study, whether they were born to teen
mothers or traditional-age mothers, performed equally well on measures of school readiness. The
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author acknowledged that the small sample was a limitation. She also suggested future studies
should include a control group of children of teen mothers who were not participants of HIPPY,
and longitudinal studies that measured children’s progress from the beginning to the end of the
program. A major weakness of this intervention is that it doesn’t start until children are 36
months old, whereas gaps in language development are evident as early as 18 months of age
(Weisleder & Fernald, 2013); moreover, earlier intervention promises to increase language
processing speed, boosting vocabulary acquisition (Fernald et al., 2013).
Parents and Children Experiencing Success (PACES). Another intervention that
focuses on the mother as the child’s first teacher is Parents and Children Experiencing Success
(PACES). The goal of PACES, like that of HIPPY, is to improve child outcomes by changing
early parenting behaviors. Unlike the HIPPY curriculum, which is primarily cognitive-based, the
PACES curriculum focuses on maternal responsiveness. Claiming that teen mothers are more
likely than their traditional-age counterparts to employ controlling as opposed to responsive
parenting styles, Deutscher et al. (2006) investigated the impact of the PACES intervention on
mothers’ behaviors as well as child outcomes. The intervention was conducted twice a week for
3 months at an alternative school for teen parents. The teens were provided with onsite daycare
for their children while they worked toward graduation. The hour-long sessions, which began
with an introduction and discussion followed by mother–child play time, were conducted in 8member groups at the school. Participants consisted of 94 mother–child dyads, 48 in the
intervention group and 46 in the contrast group. Ethnicity for the intervention group was 70.8%
Black, 27.1% Hispanic, and 2.1% White. Ethnicity for the contrast group was 56.5% Black,
34.8% Hispanic, and 8.7% White. Mothers were videotaped interacting with their children for
eight minutes before and after the intervention. The authors rated the mothers’ interaction styles
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using the Maternal Behavior Rating Scale-Revised (MBRS-R) and the Language Facilitation
Rating Scale (LFRS), both 5-point Likert scales. Children were assessed pre- and postintervention using the Developmental Activities Screening Inventory-II (DASI-II). Findings
from one-way analyses of variance (ANOVAs) showed significantly higher responsiveness and
language facilitation accompanied by significantly lower directiveness for mothers in the
intervention group compared to those in the contrast group. Similarly, significantly higher
developmental quotient scores were obtained for the children of mothers who participated in the
intervention with an effect size in the medium range. A limitation of the study was its use of the
MBRS-R, which is not standardized. Additionally, as shown by Brady-Smith et al. (2013),
parenting behaviors and their related outcomes are not homogeneous across different
ethnic/racial groups.
Shared Book Reading. Scott et al. (2016) conducted a pretest/posttest study with a
comparison group that evaluated the effectiveness of a 7-week classroom-based intervention
aimed toward changing the shared book reading behaviors of 27 mother–child dyads. Scott et al.
(2016) argued that parents’ style of reading affects child outcomes, pointing out that teen
mothers tend to adopt a “story reading” rather than a “story telling” style. Story telling includes
talk beyond the text of the book, whereas story reading does not. Participants were enrolled in
one of two nonresidential Teen Parent Units in New Zealand. Measures consisted of 4.5-minute
pre- and post-videos, later coded for reading behaviors and pre- and post-surveys. The 1.5-hour
classroom sessions were conducted by the primary researcher and included video vignettes of
parents modeling the target behaviors (Scott et al., 2016). Results of the pre- and post-videos
demonstrated statistically significant gains in the categories of vocabulary and questions (d =
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0.61), and book/print (d =.41). Pre- and post-surveys yielded small effect sizes for book/print and
questions, but no increase in the frequency of shared book reading (Scott et al., 2016).
Scott et al. (2020) conducted a microanalytic examination of the impact of a 7-week
intervention to increase the quantity and quality of extratextual talk during shared book reading,
using a pretest/posttest design without a comparison or control group. Participants, 14 mothers
and their children who had participated in Scott et al.’s 2016 intervention, were videotaped
during shared book reading for 4.5 minutes pre-intervention and two weeks post-intervention.
Mean total utterances, total word tokens, and total word types increased significantly for both
mothers and children. Mothers also increased their percentage of rare words used from 1.63%
pre-intervention to 1.76% post-intervention (Scott et al., 2020). A weakness of the intervention is
that it did not increase the frequency of shared book reading.
Guided Participation. Neuman (1997) examined an intervention modeled on Rogoff’s
(1990) theory of guided participation. Participants were 30 teen mothers attending an adult basic
education program with daycare provided 2 or 3 mornings per week for 3 months. The mothers
were mostly Black with a mean age of 19, all receiving public assistance. Videotapes of six
mothers were randomly selected and divided into three categories: storybook, teaching a goaldirected task, and play. Data from 24 2-minute intervals in each context were analyzed for three
categories of guided participation: give meaning, build bridges, and step back. To give meaning,
caregivers convey the value of an interaction by labeling objects, adding animation or affect, and
modeling. To build bridges, caregivers link the activity to the child’s past or future, encouraging
imagination and inducing hypotheticals. To step back, caregivers offer a strategy for completing
the activity, encourage turn-taking, provide feedback, and respond to the child’s initiatives.
Neuman (1997) found that ratings for the three categories varied according to the activity, with
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storybook highest for give meaning, play highest for step back and build bridges, and teaching a
goal-directed task somewhere in the middle for all three categories. Neuman (1997) concluded
that the richest potential for supporting children’s early literacy development involves
engagement in activities that include but are not limited to shared book reading. Although this is
an older study, it provides strong support for the value of different contexts for children’s
language learning.
The case for early intervention has intensified with current media attention surrounding
the “early talk gap.” This discourse has garnered support from the U.S. Department of Education,
the American Academy of Pediatrics, and the Association for Library Service to Children,
among others, for national campaigns such as Talk With Me Baby, the Thirty Million Words
Initiative, and Too Small to Fail (Johnson et al., 2017). Interventions reviewed here, such as
PALS, Providence Talks, LENA Start, ROR, HIPPY, and PACES are part of those efforts. Their
varying foci include enhancing parent–child interactions, increasing parenting knowledge of
child development, promoting parentese, and encouraging a dialogic style of shared book
reading. Their methods of delivery consist of home visits, playgroups, classrooms, and office
visits. Frequencies vary from 3 to 13 sessions and duration from 6 weeks to 8 months. Almost all
include modeling, feedback, and goalsetting in the format of their programs.
Conclusion
Variations in children’s language development have been detected as early as 18 months
of age (Fernald et al., 2013). These variations have been linked to the quantity and quality of
speech parents provide to their children in the critical period for language learning from birth to
three (Cristofaro & Tamis-LeMonda, 2012; Gilkerson & Richards, 2009; Hurtado et al., 2008;
Huttenlocher et al., 2010; 2010; Jung, 2016; Weisleder & Fernald, 2013). There are enormous
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differences in the quantity and quality of speech directed to young children by their caregivers,
both within and across racial, ethnic, and SES groups (Gilkerson et al., 2017; Hoff, 2003; Rowe,
2008, 2012; Sperry et al., 2018). This is a critical issue, as children’s vocabulary at age 3 predicts
reading ability at grade 3 and reading ability at grade 3 predicts high school graduation rates
(Dickinson & Porche, 2011; Fiester & Smith, 2010; Rowe et al., 2012). Early intervention is
needed to set children on a trajectory for success in school (Fenson et al., 1994; Fenson et al.,
2007; Rowe & Goldin-Meadow, 2009).
Yet, the results of widespread and intensive interventions aimed at improving children’s
early language learning environments have been disappointing. Further, while teen parents and
their children have been identified as particularly at risk for poor academic outcomes (Brown,
2015; Deutscher et al., 2006; Scott et al., 2016), the most significant intervention effects were
found for middle-class, nonadolescent mothers (Jackson et al., 2011; Love et al., 2005; NELP,
2008). Improving children’s language trajectories is critical because, according to results of the
2019 NAEP for 4th grade students, fewer than 50% of White students, 25% of Hispanic students,
and 20% of Black students read proficiently.
It is important to note that teen childbearing is a marker, not a cause, of poor academic
outcomes for the children of teen mothers (Furstenberg, 2007; Geronimus, 2003; Hotz et al.,
2008). Both early childhood and adolescence are sensitive periods for brain development when
teen parents and their babies share an openness to explore and learn from their environments
(Werker & Hensch, 2015). An intervention that supports teen mothers and fathers in successfully
parenting their children is positioned to respond to two open windows of development (Zauche et
al., 2016). The much-cited volume, Kids Having Kids (Hoffman, 2008), suggests that teens are
ill-suited to be parents. While the beginning of adolescence is defined as the onset of puberty, the
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end of adolescence and the beginning of adulthood is difficult to determine (Dahl et al., 2018). It
is not enough for teen parents to take on adult roles; society must recognize their right to assume
those roles (Dahl et al., 2018). The Literacy Rich Child intervention is based on the premise that
not only can teen caregivers provide rich early literacy experiences for their children, but they
also have the potential to lead the cause for early intervention by sharing their expertise with
others. The six sessions of the current intervention were facilitated by a teen parent who attended
a prior Literacy Rich Child intervention.
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Chapter Three: Method
The current study evaluated the effectiveness of an early literacy intervention, Literacy
Rich Child, to increase teen parents’ child-directed speech and conversational turns. This chapter
begins with a description of the participants and procedures followed by a discussion of the
intervention that was implemented. Next, the measures used to evaluate the variables of interest
are explained, along with data collection procedures. Finally, ethical considerations and data
analysis procedures are presented.
Participants
The study included nine participants: four teen parents and their four children, and one
peer coach. Participants were drawn from public high schools in a large urban school district in
the southeastern United States. To be included in the study, participants were required to be teen
parents who were enrolled in the district’s Teen Parenting Program. They were also required to
be 15–19 years old with a child younger than 36 months of age. They could be either male or
female, as long as they were the primary caregiver of their child.
Recruitment of Participants
Teen parents were recruited for the study via digital flyers distributed electronically by
the district’s Teen Parenting Program teachers and social workers under the supervision of the
teen parenting coordinator (see Appendix A). (All students in the program had been provided
with laptops by the district, even those who attended face-to-face classes.) This researcher has
been collaborating with the district’s Teen Parenting Program for more than five years, first as a
literacy coach for Educational Alternative Services and later through the nonprofit Beam Reach:
78

Youth on the Move, dba Books on the Move. The researcher presented an overview of the
proposed study during the Teen Parenting Program’s virtual staff meeting in March of 2021 (see
Appendix B for thumbnails of the slides).
Volunteers responded by texting the researcher. The researcher called potential
participants and, using a background questionnaire, asked a few questions to determine eligibility
for the study (see Appendix C). If the researcher determined that a volunteer was ineligible for
the study, the form with any information filled in was shredded. If the researcher determined that
a volunteer was eligible, the researcher asked the remaining questions. The questions included
the teen parent’s and the baby’s birthdate, the teen parent’s and the baby’s race/ethnicity, the
primary language spoken in the home, the address, and the preferred language for the permission
forms. Recruitment continued until at least four teen parents volunteered to participate.
Additional volunteers were assigned as backups to allow for attrition. They were also added to a
waitlist for later participation in the intervention, but not the study. Information concerning all
volunteers was kept in a locked file cabinet.
The peer coach for this research study had been previously hired by Books on the Move.
The study coordinator asked the peer coach if they would consider participating in the research
study and shared information from the consent/assent form outlining their responsibilities as a
peer coach and asking for permission to use information collected as part of those activities for
the purpose of the research study. Specifically, the peer coach was informed that as a participant
of the study, they would give permission for the use of data obtained from the Fidelity
Checklists, Relationship Quality Surveys, Feasibility Tool, and Telephone Background Survey
(described in a later section).
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Two copies of combined consent and parental permission forms providing consent for
themselves and permission for their babies were mailed to all teen caregivers who were selected
to participate in the study (see Appendix E). In addition, two copies of the parental consent form
(see Appendix D) were mailed to one teen parent who was under 18.
Participant Characteristics
Six teen parents volunteered for the study. Four were selected at random from among
those who volunteered using a randomization function in Excel. The first four were selected for
the study and those not selected were assigned as backup participants for the current study and
also were added to a waitlist for subsequent participation in the intervention, but not the study.
Four participants were needed to allow for randomization, which is required for statistical
analysis. Also, this number more than satisfies the What Works Clearinghouse (WWC)
requirement of at least three attempts to demonstrate a treatment effect (IES, n.d.). One
participant, identifying as Black with a child who was 5 months old, dropped out before any data
were collected because of personal reasons that necessitated her taking time off from school. She
was replaced by the fifth volunteer, who also identified as Black with a baby who was 10 months
old. The fifth volunteer also dropped out after three observations due to a death in the
immediately family. Finally, the sixth volunteer, who identified as White and whose baby was 1
month old, was then added to the study.
Of the final four teen parent participants, all identified as female. Three reported their
race/ethnicity as Hispanic and one as White. All identified their children’s race/ethnicity as the
same as their own. The peer coach was recruited from among those already employed by Books
on the Move. The peer coach was a female who identified as Black. Two of the teen parent
participants were 19 years old, one was 18, and one was 16. The peer coach was a high school
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graduate who was 19 years of age. At the start of the study, children of the teen parents ranged in
age from 1 to 32 months. Of the four, one was a boy and three were girls. Public information
from the district’s school zone locater was used to approximate participants’ socioeconomic
status. All families were zoned for Title I elementary schools with those eligible for free or
reduced-price lunch (FRPL) ranging from 58% to 79% (National Center for Education Statistics
[NCES], 2020). Schools with more than 75% of students eligible for FRPL are identified as
high-poverty schools; those with 50.1% to 75.0% of students qualifying for FRPL are defined
as mid-high poverty (NCES, n.d.). Sociodemographic information by participant appears in
Table 1.
Table 1
Sociodemographic Characteristics of Participants (N = 9)
Peer coach

Tomia

Aliaa

Maraa

Lodya

19

19

19

18

16

Child’s age (months)

N/A

32b

6b

7b

1b

Child’s gender

N/A

M

F

F

F

Race/ethnicity

Black

Hispanic

Hispanic

Hispanic

White

Zoned school % FRPL

73.9%

71.5%

79.3%

58%

67.3%

Teen parent’s age (years)

a

Each parent–child dyad was assigned a single pseudonym

b

At Week 1 of the 22-week study

Risks and Costs to Participants
The risks to participants as a result of participation in this study were minimal. Several
steps were taken to minimize risks associated with the spread of COVID-19. First, there was no
direct contact with the children of teen parents participating in this study (except incidentally,
when a parent might come to the door holding the child). Second, the intervention was facilitated
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by a peer coach via one-on-one videoconferences with participants. Third, the researcher wore a
disposable nose and mouth mask and nitrile examination gloves in the handling and delivery of
all materials to participants. The recorders were wiped down before and after each use with 75%
alcohol wipes. The researcher and peer coach wore disposable nose and mouth coverings and
maintained a social distance of six feet at all times when meeting in person.
Costs in terms of time were moderate but required a relatively long-term commitment.
On one day each week for 22 weeks, participants were required to make daylong audio
recordings of their child’s language environment. While school was in session, recordings were
made on the weekends; however, after participants graduated and began working, recordings
were made on the teen parent’s day off, which often occurred during the week.
Participant Compensation
Participants received $25 each week upon submitting the recorded DLP to the researcher.
At the end of the study, participants received $25 for completing all the recordings and $25 for
returning materials. This came to a total of $600 for each participant at the end of the study.
Participants not completing all the sessions were paid only for the sessions they completed.
During the intervention phase, participants received books, diapers, a grocery store gift card, and
toys that were theirs to keep. All compensation and materials were paid for from funds provided
by Books on the Move.
Procedures
Study Design
The current study employed a single-case multiple-baseline across participants
experimental design. Single-case experimental design (SCED) research employs experiments in
which a dependent variable is measured repeatedly within and across different phases that are
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defined by the absence or presence of a treatment. SCED provides a scientifically rigorous
alternative to randomized clinical trials (RCTs) and is often used when researchers are interested
in evaluating the effects of an intervention (Kratochwill & Levin, 2014). This is especially true
for low-incidence populations such as teen mothers, who give birth to about 17 out of every
1,000 babies (NVSS, 2019). SCED lends itself well to the study of individual treatment effects
and how those effects vary across participants and time. The Institute of Education Sciences,
whose mission includes supporting research that identifies what works to improve educational
outcomes, regards SCED as a rigorous method for advancing evidence-based practices,
especially in the development of new interventions (Kratochwill & Levin, 2014).
The current study consisted of three phases: baseline, treatment, and maintenance. The
baseline phases for all participants began the week of April 11–17. The duration of the baseline
phases for the participants varied from 5 weeks for the first participant to 11 weeks for the fourth
participant, allowing the treatment phases to be staggered by two weeks. By starting the
treatment for one participant while the others remained in baseline, any change in the target
behaviors were likely due to the treatment and not extraneous factors. The onset of the treatment
phase for each of the four participants was determined randomly using Excel’s randomization
function for 24 possible permutations (4 × 3 × 2 × 1 = 24). Randomization allows for statistical
analyses that measure the treatment effect (Byun et al., 2017). The study was designed to achieve
the What Works Clearinghouse (WWC) rating “Meets WWC Pilot Single-Case Design
Standards without Reservations,” indicating the highest level of evidence for a causal inference
(IES, n.d.). The current study design meets the five criteria for single-case studies:
1. The study was conducted concurrently, with the first baseline observation beginning
during the same calendar week. The six-week intervention was conducted on a
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staggered schedule, with two additional weeks of baseline before initiation of the
treatment phase for the next participant began; thus, the independent variable was
systematically manipulated.
2. The study included four attempts to demonstrate an intervention effect, with at least
five data points per phase.
3. The dependent variable in this study was the quantity of child-directed speech,
measured by the adult word count (AWC) and the conversational turns count (CTC).
4. Baseline and treatment phases were initiated on a staggered schedule across the four
participants to provide strong evidence that the intervention, and not extraneous
factors, caused the effect.
Data for all four participants were collected each week during baseline, treatment, and
maintenance phases. The recordings were made by a small, light-weight digital language
processor (DLP) that was snapped into the front pocket of specially designed clothing. Each
participant was provided with their own DLP, a charger for the DLP, and two T-shirts or onesies,
in case one became soiled. The researcher hand-delivered the DLPs, special clothing, and
laminated directions to the teen parents’ residences during the first week of the 22-week study.
One day each week, caregivers placed the clothing (with the DLP inserted) on the child in the
morning, removed it at the end of the day, and made it available to be picked up by the
researcher as soon as possible before the next week’s recording. The teen parents and researcher
communicated by text to arrange a day and time for the researcher to stop by and transfer the
data from the DLP. The researcher met the teen parents at their doors. The participant handed the
DLP to the researcher and the researcher handed a cash payment for that week to the participant.
The participant signed and dated a receipt. Next, the teen parent waited while the researcher
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returned to her car and transferred the data to the LENA software using a password-protected
laptop. This took less than five minutes. After the data were transferred, the researcher returned
the erased DLP to the participant for the next week’s recording.
During the treatment phase, teen parents spent 45 minutes each week for six weeks
participating in a videoconference from their own homes for a total of 4½ hours per participant.
Each week during the treatment phase, when the researcher stopped by to transfer data from the
DLP, a feedback report, board book, and toy or other materials for the upcoming session were
hand-delivered at the same time. As shown in Figure 1, participants were randomly assigned to
staggered baseline lengths of 5, 7, 9, and 11 weeks a priori so that statistical hypothesis testing
was possible (Byun et al., 2017). The first three participants’ timelines were concurrent, with
observations beginning the week of April 11–17. The first backup participant dropped out after
three weeks. Therefore, the second backup participant started after three weeks of data had been
collected. She recorded twice a week for three weeks during the baseline phase—on Saturdays
and Tuesdays—to catch up to the other participants. Thus, the fourth participant’s timeline was
only partially concurrent, becoming fully concurrent during Week 7. Duration of the treatment
phases was six weeks for each participant, while maintenance phases varied from 11 weeks for
the first participant, followed by 9, 7, and 5 weeks for the remaining participants, resulting in 22
observations for each participant. During the baseline phase, participants made weekly
recordings, but did not receive feedback reports. During the treatment phase, participants
engaged in weekly 45-minute videoconferences, made weekly recordings, and received feedback
reports. During the maintenance phase, participants made weekly recordings and received
feedback reports.
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Figure 1
Study Design

Researcher Roles
As the primary investigator, the researcher oversaw all aspects of the study. She designed
the study, authored the Literacy Rich Child intervention, and trained a teen parent to facilitate the
intervention. She screened potential subjects and educated participants and families about the
study. Because the researcher is also the author of the intervention, she did not obtain informed
consent; the study coordinator performed all activities relating to consent. The researcher handdelivered materials and compensation to the participants. The researcher delivered and retrieved
the DLPs and uploaded the recordings to the LENA software. To evaluate the social validity of
the intervention and fidelity of implementation, the researcher created several online surveys.
Finally, the researcher analyzed the data, presented the results, and wrote the final report.
Ethical Considerations
This study was approved by the University of South Florida Division of Research
Integrity and Compliance Institutional Review Board (IRB) (see Appendix N). Since the study
did not take place on school property nor during school hours, approval from the school district’s
research and accountability department was not needed. However, a letter of support from the
director of Educational Alternative Services was obtained, as required by the IRB.
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Because the researcher is the author of the intervention, a Conflict of Interest
Management Plan was created (see Appendix O). The plan states that the investigator will not
obtain informed consent and that her interest will be disclosed in the consent/assent documents,
to research personnel, and in resulting publications and presentations. In addition, the researcher
kept a reflexive journal to allow for self-examination of bias in her dual roles as both researcher
and author of the intervention.
The study coordinator mailed the consent documents to the eligible participants and their
parents or guardians. A copy of informed consent completed by the parents of the teens appears
in Appendix D. A copy of the combined assent and parental permission of the teen parents
appears in Appendix E. There was only incidental contact with the children of the teen parents.
The study was initiated upon receipt of approval from the University of South Florida’s
Institutional Review Board (IRB). The researcher and peer coach ensured that participants were
treated ethically, and that confidentiality was maintained. The researcher assigned a single
pseudonym to each participant dyad to be used for data entry and reporting of results. In the
order of treatment, the pseudonyms were Tomi, Alia, Mara, and Lody. Data were stored on a
password-protected computer.
The Current Intervention
The primary investigator created and refined the Literacy Rich Child intervention over
the past five years in her role as a literacy coach serving the Teen Parenting Program of a large
urban school district. The Literacy Rich Child workshops had previously been conducted in faceto-face, small-group meetings at the district’s high schools. In response to COVID-19, the
researcher adapted the intervention to be delivered via one-on-one videoconferencing. In the
current study, the Literacy Rich Child intervention consisted of six 45-minute sessions that took
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place once each week during the treatment phase between a peer coach and a teen parent
participant.
The Sessions
The peer coach communicated by text directly with the participants to arrange for a day
and time to meet each week. The peer coach used a Chromebook and hotspot provided by Books
on the Move to facilitate the sessions and teen parents participated using either a smartphone or a
laptop. The peer coach and teen parents participated from their own homes, often with their
babies in their laps or nearby. The researcher provided the peer coach with scripts and slide
shows with links to videos to guide her in facilitating the sessions (See Appendix M for copies of
the scripts and thumbnails of the slides for all six sessions).
The sessions followed a common format. During the “Get Started” portion at the
beginning of each session, the peer coach welcomed the participant and (in Sessions 2–6) asked,
“How did it go?” After listening and empathizing, the peer coach named and displayed the
materials needed for the session. (The researcher delivered the materials needed for the next
week’s session when she stopped by participants’ homes to transfer the recording data.) Once the
materials were gathered, the peer coach and teen parent engaged in an “Icebreaker Activity.” For
Session 2, the teen parent and peer coach chose what color they were feeling using an emotion
wheel. Next, the “Hook” got the participant’s attention with a bit of knowledge that may have
surprised them. For Session 3, the hook was, “Did you know? ‘Motherese’ helps babies learn to
talk.” The hook was followed by the “Key Takeaway,” advice distilled from current research on
early literacy learning. The key takeaway for the first session was, “Children learn better when
they feel important.”
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The key takeaway for each session was paired with reading, talking, and singing
activities focused on a theme or taxonomy (see Appendix F1 for a scope and sequence chart).
For the first session, the taxonomy was parts of the body. The activities for Session 1 included
reading the book Diez deditos de las manos y diez deditos de los pies/Ten Little Fingers and Ten
Little Toes, reciting the rhyme “This Little Piggy” while wiggling each of their babies’ toes, and
singing “One Little Finger” while touching their babies’ head, nose, chin, arm, leg, and foot.
During the session, the peer coach modeled the activities (sometimes employing a YouTube
video clip) and then the peer coach and teen parent practiced the activities together. Finally, the
peer coach and teen parent reviewed the key takeaway, set goals for the week based on their
feedback reports, and agreed on a day and time for the next meeting.
The Materials
Materials for the current intervention included books, educational toys, diapers, and a
grocery store gift card provided by the nonprofit Books on the Move. There were six books, one
for each session. The researcher selected the books from the following lists: National Association
for the Education of Young Children (NAEYC): Great Books to Read to Infants and Toddlers;
Theodore Seuss Geisel Award Winners & Honor Books; and a list compiled from books
mentioned in the literature. In addition, the researcher set the following criteria for selection: (a)
available as board books suitable for babies and toddlers; (b) available in Spanish or as a
bilingual Spanish/English edition; (c) written as a narrative with a beginning, middle, and end;
(d) features rhythm, rhyme, and repetition; (e) recognized as classics or popular favorites created
by notable authors and illustrators; and (f) provides rich content. Anecdotal evidence from teen
parents who participated in the Literacy Rich Child intervention over the past five years also
influenced the researcher’s final selections. One of the six books was very popular with teen
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parents but was only available in English. A parent of a previous participant helped translate My
Many Colored Days, and labels with the Spanish translation were affixed to the pages. (See
Appendix F2 for a detailed listing of books selected for the intervention.)
The researcher and the peer coach selected the toys by searching Amazon for items that
aligned with the taxonomy or theme for a particular week. Session 1 featured two packages of
diapers instead of a toy. A label with the words to “This Little Piggy” and a QR code linked to a
video of a father reciting the nursery rhyme with his little daughter was attached to one package,
while a label with the words to “One Little Finger” and a QR code linked to an animated video
of the song was attached to the other package. Session 2 featured a half-dozen mix and match
plastic eggs with emojis painted on them by the researcher. Session 3 included a set of four bath
toy boats with numbers on the sides. For Session 4, the researcher provided the teen parents with
a gift card for their favorite grocery store enclosed in an envelope with a “grocery list” printed on
the outside to prompt pointing and naming in the produce section. Session 5 featured floating
foam alphabet letters and Session 6 included a plush green sheep toy for playing peek-a-boo or
hide-and-seek, depending on the child’s age. In addition, the researcher provided all participants
with a small, six-hole-punched, loose leaf personal planner. The graphical feedback reports on
AWCs and CTCs were resized and six-hole punched to fit in the planner for easy access.
Variables
The dependent, or outcome, variables in this study were the adult word count (AWC) and
the conversational turns count (CTC). In addition, the social validity of the intervention was
measured to assess the perceived relationship quality between the peer coach and participants
and the acceptability and satisfaction of the intervention procedures. The independent variable,
Literacy Rich Child, was introduced during the staggered treatment phases, which consisted of
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six 45-minute weekly sessions facilitated individually between the peer coach and a teen parent
via videoconferencing.
Measures
AWCs and CTCs were measured using the Language Environment Analysis (LENA)
System. The LENA System was designed to provide feedback on children’s early language
environments to promote adult behavior change (Gilkerson & Richards, 2020). Unlike traditional
speech recognition software, the LENA System is designed to make daylong recordings of
speech that is “spontaneous, real, unrehearsed, and representative of a child’s typical daily
language environment” (Xu et al., 2009, p. 3). The system includes a small, lightweight
recording device, or digital language processor (DLP), that is placed in a protective pocket that
snaps shut on the front of a specially designed T-shirt or onesie worn by the target child. The
device holds up to 16 hours of recording. The LENA DLP meets or exceeds U.S. and
international safety standards for electronics and toys (Ford et al., 2008). It uses the same type of
low-power processors as hearing aids and, unlike a cell phone, does not transmit (Ford et al.,
2008). Data from the DLP are uploaded via a USB cable. The LENA software processes the
audio captured by the DLP into data about talk that are presented in easy-to-understand reports
that can be shared with caregivers.
The LENA System is optimized to identify vocalizations of children from 2 to 48 months
whose mouths are within a few inches of the DLP microphone. (Although the DLP can identify
vocalizations of children younger than 2 months and older than 48 months, ages outside this
range have not been normed.) In addition to sounds originating from the target child, the system
segments the speech of post-pubescent females, post-pubescent males, TV or other electronic
sounds, silence, overlapping speech, other child speech, and noise. As Gilkerson and Richards
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(2020) explain, the LENA System reports four of those metrics. Adult Word Count (AWC) is the
total number of words spoken by post-pubescent males and females in the child’s environment.
Norms for AWCs do not vary with the child’s age. The system does not identify words or
recognize their semantic content. Child Vocalization Count (CVC) is the number of times the
child produces speech-related sounds, such as babbles, squeals, and raspberries. Sounds related
to respiration or digestion, crying, and laughing are not included. Conversational Turns Count
(CTC) is the number of alternations between the key child and a post-pubescent person in their
environment. Norms for CTCs vary depending on the child’s age, beginning at 200 at 2 months,
steadily increasing to 500 at 24 months and then leveling off and decreasing to about 460 at 48
months. TV and Other Electronic Sounds is an estimate of the total duration of sounds that
originate from an electronic speaker.
In the current study, increases in AWCs and CTCs were the metrics of interest. Parents
used the DLPs to record their children’s natural home language environments for one
continuous, 12-hour period in the course of one day each week during baseline, treatment, and
maintenance phases in order to measure changes over time. Recordings were uploaded to
LENA’s software program and AWCs and CTCs were calculated. The LENA software does not
recognize the meanings of words. Rather, it uses an algorithm developed according to
transcription-based sound models to estimate the number of spoken words from information in
the speech stream, such as syllable count, consonant distribution, and segment duration
(Gilkerson & Richards, 2020). Conversational turns are identified as alternations between child
and adult vocalizations separated by no more than 5 seconds of silence or nonspeech (Gilkerson
& Richards, 2020). Reliability has been established by comparisons of the LENA System and
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human-transcribed near-field adult segments, with an overall agreement of 98%, which is a .92
correlation (Xu et al., 2009).
Social validity of the Literacy Rich Child intervention was measured using online devices
developed by the researcher using Qualtrics (https://www.qualtrics.com). These measures were
used to gauge how participants rated their experiences with Literacy Rich Child. Four different
social validity measures were administered. For the Peer Coach Relationship Quality Survey
(Appendix H), the peer coach rated their relationship with each of the teen parent participants on
a Likert scale (1 = very poor to 5 = excellent). The survey consisted of two items: (a) In this
session, how would you describe your relationship with this participant? and (b) In this session,
how do you think the participant will rate your relationship with them? For the Teen Parent
Relationship Quality Survey (Appendix I), teen parent participants rated their relationship with
the peer coach on a Likert scale (1 = not at all to 5 = totally). The survey featured five items: (a)
Did this session head in the direction you wanted? (b) Did you understand the things that your
peer coach said in this session? (c) Did you and your peer coach work on early literacy activities
together in this session? (d) In this session, did you feel that your peer coach would stick with
you no matter how you behaved? (e) In this session, did you feel that your peer coach understood
what it feels like to be you? Both relationship quality surveys were administered after the 2nd
and 4th Literacy Rich Child sessions.
The Peer Coach Feasibility Tool (Appendix J) was administered after all four participants
completed the intervention phase. The peer coach rated the feasibility of the Literacy Rich Child
on a Likert scale (1 = strongly disagree to 6 = strongly agree). The 10 items were designed to
evaluate the choice of books, songs, and rhymes; the feasibility of videoconferencing for
delivering the intervention; whether or not the sessions were enjoyable; and whether the peer
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coach believed the work they were doing was important for their community. The survey also
included open-ended questions, such as the easiest and hardest part and suggestions for
improvement. Each teen parent participant completed the Teen Parent Feasibility Tool
(Appendix K) after their 6th (and last) intervention session. The 14 items on the survey measured
teen parents’ attitudes toward the choice of materials and activities, their level of confidence in
their ability to help their child develop early literacy skills, and their feelings about aspects of the
intervention, including videoconferencing and feedback reports.
In addition, to ensure fidelity in facilitating the intervention, the peer coach completed a
Session Fidelity Checklist after each of the six intervention sessions (Appendix L). The
checklists varied according to the session, but all included (a) hook, (b) key takeaway, (c) read,
talk, and sing activities, (d) repeat key takeaway, and (e) setting goals for the week.
Research Questions
It was hypothesized that teen parents’ child-directed speech and conversational turns
would increase significantly as a result of a series of six weekly parenting sessions (see Figure 2
for the logic model developed for this study). The null hypothesis states that the intervention
would have no effect on the quantity of teen parents’ child-directed speech and conversational
turns. The following research questions were examined:
1. To what extent does Literacy Rich Child increase the number of words teen parents
use with their children?
2. To what extent do improvements in the number of words maintain 5–11 weeks after
the end of the intervention?
3. To what extent does Literacy Rich Child increase the conversational turns between
teen parents and their children?
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4. To what extent do improvements in the number of conversational turns maintain 5–11
weeks after the end of the intervention?
5. How do teen parents rate their experiences with Literacy Rich Child?
6. How does the peer coach rate their experiences with Literacy Rich Child?

Figure 2
Logic Model
Context
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Data Analysis
Data from the LENA software, including AWCs and CTCs, were analyzed using visual
analysis, hierarchical linear modeling, and effect size indices. Data from the social validity
surveys were analyzed using frequency counts.

95

Visual Analysis
For both AWCs and CTCs, visual analyses were conducted by examining features of the
graphed data within and between phases including: (a) level, (b) trend, (c) variability, (d)
immediacy of effect, (e) overlap, and (f) consistency of data in similar phases.
Hierarchical Linear Modeling
A hierarchical linear model was employed that allowed for changes in levels during each
of the three phases: baseline, intervention, and maintenance. A first-order autoregressive model
was deemed adequate for the Level-1 error structure. In addition, it was assumed that baseline
levels, shifts in levels due to intervention, and intervention phase trends would vary randomly
across the participants. The treatment effects for both AWC and CTC were estimated by the
following equation:
ϒ = β00 + β10 *Phaseti + r0i + r1i *Phaseti + eti
where β00 is the mean of the baseline phase, β10 is the mean of the observed treatment effect, r0i
is the between-persons variability in the baseline phase, r1i is the between-persons variability in
the treatment phase, and eti is the within-person variability across the time points.
Effect Size Indices
Effect size indices have been developed for single-case studies, which seldom conform to
parametric standards. The current study employed three such indices: TauU, PoGO, and ExPRT.
TauU is a nonoverlap index devised to calculate the percent of nonoverlapping data between
baseline and intervention phases. TauU was calculated using an online application developed by
Pustejovsky and Swan (2018). The PoGO index calculates the percent of goal obtained by
contrasting the obtained level (β) during intervention, the extended baseline level (α), and the
goal level (γ) (Ferron et al., 2020). Methods for estimating the obtained level of behavior (β)
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were calculated using the means for the baseline and intervention phases for each participant.
Goals for the behavior (the dependent variable or γ) may be obtained from the minimum–
maximum of a scale, by the level of typically-developing peers, or by expert judgment. Goals for
the current study were estimated from percentile norms for AWCs and CTCs as reported by
Gilkerson and Richards (2009). Another index of effect size is a randomization test. The current
study employed ExPRT, an application developed by Gafurov and Levin (2019).
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Chapter Four: Results
To answer the research questions for this study, analyses consisting of visual analysis,
hierarchical linear modeling, and effect size indices were conducted for each of the two
dependent variables—adult word count (AWC) and conversational turns count (CTC). First,
intervention integrity is discussed. Then specific results for AWCs and CTCs for each phase are
reported within and across participants. Finally, results obtained for the social validity of the
intervention are presented.
Intervention Integrity
The peer coach was responsible for implementing the intervention in this study. To gauge
whether the intervention was implemented as intended, the peer coach completed a Fidelity
Checklist after facilitating each of the six sessions of the intervention for each participant. The
Fidelity Checklists were slightly different depending on the session (see Appendix L for samples
of all six checklists). The peer coach responded to each checklist for each participant with 100%
compliance, indicating that she accomplished each task as directed in the Session Scripts (see
Appendix M for samples of the scripts).
Adult Word Count (AWC)
Research Question 1: To what extent does Literacy Rich Child increase the number of
words teen parents use with their children?
Research Question 2: To what extent do improvements in the number of words maintain
5–11 weeks after the end of the intervention?
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To answer Research Questions 1 and 2, data gathered across the three phases of the
study—baseline, treatment, and maintenance—were analyzed, employing visual analysis,
hierarchical linear modeling, and effect size indices.
Visual Analysis
Visual analysis was conducted by examining features of the graphed data within and
between phases, including variability, level, trend, overlap, immediacy of effect, and consistency
among similar phases. Figure 3 shows the graphed data for AWCs for the four participants.
Results of the visual analyses for each of the participants are reported individually and then
cross-participant comparisons are made.
Tomi. The baseline phase for Tomi included five observations. The first four
observations were relatively flat with minimum variability, ranging from AWCs of 3,027 to
5,029 (1st percentile to 4th percentile respectively). However, the fifth observation in baseline
yielded an AWC of 11,989 (35th percentile) resulting in an increasing trend. Despite the steep
increase of the fifth observation, the mean baseline level of 5,682 was well below the 50th
percentile of 12,297 words. (Norms for AWCs were established by LENA and reported by
Gilkerson and Richards, 2009. The LENA software reports percentile ranks for each observation.
Researchers can find the percentiles by hovering over a data point).
The treatment phase for Tomi, as for all participants, included 6 observations. Variability
was high, with AWCs ranging from 4,635 to 20,175. An analysis of level indicated that three
observations in the intervention phase exceeded the 50th percentile for AWCs (two at the 61st and
one at the 95th percentile) while all five of the observations in the baseline phase were below the
50th percentile. (As explained previously, norms for AWCs are available in the LENA software
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Figure 3
Graphed Results for Adult Word Counts (AWCs)
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application. Researchers can find the percentile for a particular data point by hovering over it.)
Despite the variability, observations for the intervention phase continued to trend upward at a
similar slope to the baseline phase. With the fifth observation of the baseline phase excluded,
overlap was minimal, with only one observation in the intervention phase overlapping the
highest AWC in the baseline phase. With the fifth observation included, three of the six
observations overlapped the highest AWC in the baseline phase. Immediacy of effect for the first
observation in the intervention phase was reduced by the steep increase of the fifth observation
in the baseline phase. The first observation of the intervention phase was 16,403. Although this
represents an increase in AWC of 10,721 over the mean of the baseline phase, immediacy of
effect as an indication that the intervention caused the effect is not clear. The increase from the
fifth observation of the baseline phase to the first observation of the intervention phase was
4,414, while the increase from the fourth to the fifth observation of the baseline phase was far
larger, at 8,052 words. The fifth observation of the baseline phase occurred over the Mother’s
Day weekend, which may have been a factor. (In fact, AWCs for all four participants increased
during Week 5, which coincided with Mother’s Day.) Mean levels for the baseline and
intervention phases provide clearer evidence of a treatment effect. The mean AWC level for the
baseline was 5,682, compared to a mean AWC level of 12,242 for the intervention phase.
The maintenance phase for Tomi included 11 observations. In contrast to upward trends
for the baseline and intervention phases, Tomi’s maintenance phase exhibited a downward trend.
Variability was high, with scores ranging from 3,450 to 13,344. Eight of the 11 observations
overlapped the highest score of the baseline phase. However, if the fifth observation of the
baseline phase (11,989) were treated as an outlier, only two observations in the maintenance
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phase would overlap the highest score (5,029) in the baseline phase. Immediacy of effect would
be apparent, if not for the extensive variability of the intervention phase. Comparison of the
mean levels of the three phases provide evidence that improvement in scores maintained to some
extent, with a mean level of 9,003 for the maintenance phase compared to 5,682 for the baseline
phase.
Alia. The baseline phase for Alia included seven observations. Variability was high, with
AWCs ranging from 5,940 to 11,529 (2nd percentile to 38th percentile). Observations trended
slightly upward. The mean baseline AWC level of 8,622 was well below the norm of 12,297.
The treatment phase for Alia included six observations. Variability was high, with AWCs
ranging from 7,584 to 19,078. No immediacy of effect was evident. Overlap was high with four
of the six observations overlapping the highest AWC of the baseline phase. As for level, two
observations in the intervention phase far exceeded the 50th percentile for AWCs (one at the 90th
and one at the 92nd percentile), while all seven observations in the baseline phase fell below the
50th percentile. As with the first participant, mean levels provide evidence of a treatment effect,
with a mean level of 8,622 for the baseline phase compared to a mean level of 11,934 for the
intervention phase. In addition, observations in the treatment phase trended slightly higher than
for the baseline phase.
The maintenance phase for Alia consisted of nine observations. Variability was high,
with scores ranging from 4,207 to 14,057. Scores trended slightly downward, compared to
upward-trending slopes for the baseline and intervention phases. Eight out of nine observations
in the maintenance phase overlapped the highest score in the baseline phase. The mean level for
the maintenance phase suggests that the improvement in number of words did not maintain after
the end of the intervention phase.
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Mara. The baseline phase for Mara included nine observations. There was much
variability, with scores ranging from 6,176 to 15,270. Observations for the baseline phase
trended downward. The mean level of AWCs for the baseline phase was 10,696, which is below
the norm of 12,297; however, three observations in the baseline phase exceeded the norm, with
AWCs of 13,744, 15,270, and 14,464 (65th, 77th, and 70th percentiles respectively).
The treatment phase for Mara consisted of six observations. No immediate effect was
evident. Three out of the six scores in the treatment phase overlapped the highest score in the
baseline phase. Observations for the treatment phase trended downward. Two observations in the
treatment phase far exceeded the 50th percentile for AWCs (one at the 96th and one at the 86th
percentile), while the highest observation in the baseline phase was at the 77th percentile.
Consistent with the first two participants, mean levels of AWCs suggest a treatment effect, with
a mean level of 10,696 for the baseline phase compared to a mean level of 13,622 for the
treatment phase.
The maintenance phase for Mara included seven observations. Variability was high, with
scores ranging from 8,363 to 18,661. Also, scores trended slightly downward. Five of the seven
observations overlapped the highest score in the baseline phase. The mean level for the
maintenance phase was 11,968 compared to a mean level of 10,696 for the baseline phase,
suggesting that improvements in the number of adult words maintained to some extent after the
treatment phase.
Lody. The baseline phase for Lody included 11 observations. Variability was high, with
AWCs ranging from 1,707 to 9,949 (1st to 22nd percentiles). Scores for the baseline trended
downward. The mean level for AWCs of the baseline phase was 6,269, which is well below the
50th percentile of 12,297.
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The treatment phase for Lody consisted of six observations. Although the AWC for the
first observation in the treatment phase was 10,163 compared to 4,814 for the last observation of
the baseline phase, immediacy of effect is unclear because of the high variability in the baseline
phase. The highest AWC observed in the baseline phase was 9,949. There was no overlap
between observations in the treatment phase with the highest observation in the baseline phase.
The treatment phase trended sharply upward. Five out of six observations in the intervention
phase exceeded the 50th percentile, with two observations far exceeding the norm at the 88th and
94th percentiles. Consistent with the first three participants, mean levels of AWCs indicate a
treatment effect, with a mean level of 6,269 during baseline compared to 14,740 for the treatment
phase.
The maintenance phase for Lodi consisted of five observations. Data for Lodi continued
to trend upward. Two out of the five observations in the maintenance phase overlapped the
highest observation in the baseline phase. Immediacy of effect between the intervention and
maintenance phases was apparent, with the last AWC of the intervention phase at 19,548
compared to 9,857 for the first observation in the maintenance phase. A mean level of 12,808 for
the maintenance phase, compared to a mean level of 6,269 for the baseline phase and 14,740 for
the treatment phase suggest that intervention effects maintained.
Cross-Case Analysis. Visual analysis comparing all four participants revealed a high
degree of variability in all three phases, with the highest degree of variability in the treatment
phases. In fact, for all four participants, at least two out of the six observations in the treatment
phase rose to well above the 50th percentile to as high as the 95th for Tomi, 92nd for Alia, 96th for
Mara, and 94th for Lody (based on percentiles provided by the LENA software). Therefore, a
case could be made for consistency across participants for the treatment phase for all four
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participants, establishing experimental control. Further, steep increases in AWCs for all four
participants during the treatment phase, but not during the other phases, indicate that the gains
were the result of the intervention and not other factors. Immediacy of effect for the intervention
was not clearly apparent in any of the four cases, although scores dropped dramatically from the
last observation in the treatment phase to the first observation in the maintenance phase. AWC
means for the baseline phases for all four participants were below the 50th percentile, while
means for the treatment phases for three out of the four participants were at or above the mean
(the intervention mean for Alia was 11,934, compared to the norm of 12,297). Maintenance
phases for all four participants demonstrated high variability; however, none of the scores
reached levels as high as in the treatment phase. Observations during the maintenance phase for
Tomi ranged from 3,450 to 13,344, for Alia from 4,207 to 14,057, for Mara from 8,363 to 18661,
and for Lody from 6,682 to 16,253. Mean levels for the maintenance phase for three participants
were above those of the baseline phases, while the mean level for Alia’s maintenance phase was
lower, possibly due to an outlier that was far lower than any of her scores regardless of phase.
Finally, the researcher examined the data to determine if increases or decreases in AWCs were
influenced by events occurring during the course of the study. AWCs for all participants
increased during Week 5, which coincided with Mother’s Day weekend. It is important to note
that the researcher dropped off Mother’s Day cards and a long-stem rose in a vase to the
participants. During Week 5, all participants were in the baseline phase of the study. Scores
neither increased nor decreased consistently across participants for the last day of school (Week
7), Hurricane Elsa (Week 12), and the July 4th weekend (Week 13).
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Hierarchical Linear Modeling (HLM)
A hierarchical linear model was employed that allowed for changes in levels during each
of the three phases: baseline, treatment, and maintenance. A first-order autoregressive model was
deemed adequate for the Level-1 error structure. In addition, it was assumed that baseline levels,
shifts in levels due to intervention, and treatment phase trends varied randomly across the
participants.
As shown in Table 2, for the fixed effects, the average intervention effect was significant
at 5,332.22 (p = <.0001, CI [3,130.76, 7,533.69]). A test of random effects yielded zeros for the
treatment phase, indicating that there was no significant difference between participants in the
effect of the intervention.
On the other hand, the average maintenance effect was not significant at 2,363.32 (p =
.0860, CI [−496.73, 5,223.36]). Also, unlike the treatment phase, in which participants
experienced similar gains, random effects for the maintenance phase varied. Although means for
AWCs for the maintenance phase were appreciably higher than for baseline, the increases were
not statistically significant.
Effect Size Indices
Three different effect size indices were employed to further analyze the data. Effect size
indices can be useful for single-case data analysis, which seldom conforms to parametric
standards. The current study employed TauU, PoGO, and ExPRT. TauU is a nonoverlap index
(scaled from 0 to 100) that calculates the percent of nonoverlapping data between baseline and
intervention phases. PoGO yields an effect size by calculating the percent of goal obtained.
ExPRT is a randomization test that compares an obtained test statistic to a randomization
distribution.
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Table 2
Hierarchical Linear Modeling Results for AWCs
Fixed Effects
Phase

Estimate

95% CI

SE
LL

df

t

p

UL

Baseline

7,806.48

898.32

5,630.56

9,982.41

6.26

8.69

.0003

Treatment

5,332.22

1,076.04

3,130.76

7,533.69

28.8

4.96

<.0001

Maintenance

2,363.32

1,089.44

−496.73

5,223.36

4.68

2.17

.0860

Random Effects
Participant
Tomi

Phase

Estimate

SE

df

t

p

−794.53

1,175.11

2.38

−0.68

0.56

0

–

–

–

–

Maintenance

−104.49

1,993.36

1

−0.05

0.97

Baseline

−462.26

1,128.87

2.37

−0.41

0.72

0

–

–

–

–

Maintenance

−368.69

1,964.70

1

−0.19

0.88

Baseline

1,165.94

1,087.46

2.34

1.07

0.38

0

–

–

–

–

Maintenance

123.42

1,917.14

1

0.06

0.96

Baseline

90.86

1,052.84

2.30

0.09

0.94

0

–

–

–

–

349.76

1,832.61

1

0.19

0.88

Baseline
Treatment

Alia

Treatment

Mara

Treatment

Lody

Treatment
Maintenance
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TauU. While the percent of nonoverlap could be calculated using visual analysis, TauU
gives a more accurate estimate by including all the data points and taking trends into account.
TauU compares each data point to all data points ahead of it. Then for each pair, it is determined
if the earlier point is larger (P), smaller (N), or tied (T). TauU is then computed using the
formula P – N / P + N + T. Since these calculations are not easily made by hand, for the current
study TauU was calculated using an online application developed by Pustejovsky and Swan
(2018). Note that a simple visual analysis of Tomi’s data (see Figure 3) indicates a nonoverlap
statistic of 50%. In other words, three of the six observations in the intervention phase do not
overlap, or are higher than, the highest observation in the baseline phase. However, the TauU
application, using all the data points and taking trends into account, computed the effect size for
Tomi as 73%. TauU effect size estimates for baseline to treatment for the remaining three
participants were as follows: Alia—29%, Mara—33%, and Lody—100%. These statistics
indicate that the intervention was most effective for Lody and least effective for Alia. The overall
effect size for the intervention computed using TauU was 59%. TauU is considered conservative,
although not overly so (Brossart et al., 2014). Because of the high variability of the data across
both the baseline and intervention phases, nonoverlap may not be the best indicator of the
effectiveness of the intervention in this study.
PoGO. Another index for determining the effectiveness of an intervention is PoGO, or
percent of goal obtained. The PoGO index calculates the percent of goal obtained by contrasting
the obtained level (β) during intervention, the extended baseline level (α), and the goal level (γ)
(Ferron et al., 2020). Goals for the behavior may be set by the minimum or maximum of the
scale, by the level of typically developing peers, or by expert judgment. For this study, the goal
was estimated from percentile norms for AWCs as reported by Gilkerson and Richards (2009).
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The baseline means for all four participants were below the 50th percentile of 12,297. Originally,
a goal (γ) was set for a mean AWC of 12,297. However, setting the same goal for all four
participants yielded results that did not reflect the increases for individual participants. Baseline
means for Tomi and Lody were much lower than for either Alia or Mara. Therefore, a goal was
set for percent increase for individual participants. To reach the 50th percentile, Tomi and Lody
would need to double their AWCs. Therefore, a goal (γ) was set for each participant to double
their baseline means. Methods for estimating the obtained level of behavior (β) were calculated
using the means for the intervention. The treatment means for the current study were 12,242,
11,934, 13,622, and 14,740. Baseline means (α) were 5,682, 8,622, 10,696, and 6,269. Using the
formula (β – α) / (γ – α) × 100, the PoGO↑ for Tomi was 115%, 38% for Alia, 27% for Mara,
and 135% for Lody.
ExPRT. Randomization tests are useful for small sample sizes, since they don’t rely on
the distributional assumptions of the more common methods, such as t tests and F tests.
Traditional tests compare an obtained test statistic to a theoretical distribution assuming
independence and normality. Randomization tests, on the other hand, compare an obtained test
statistic to a randomization distribution. Like traditional hypothesis testing methods,
randomization tests assume the null hypothesis is true, but the distribution of possible results is
based on rearranging the data to reflect the possible random assignments. Employing ExPRT
(Gafurov & Levin, 2019), a one-tailed randomization test at a .05 significance level was run
using the multiple baseline design format version. The randomization test obtained a significance
of p = .04. An advantage of ExPRT is that it not only provides effect sizes using nonoverlap
statistics but also yields an effect size based on Cohen’s d, enabling effect sizes of SCEDs to be
compared to those of RCTs. While the nonoverlap of all pairs (NAP) index yielded an overall
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effect size of NAP = 0.588, the overall effect size according to Cohen’s d was 1.82, which is well
over one standard deviation above the baseline mean. Individual effect sizes for the three
different indices are reported in Table 3.
Table 3
AWCs Comparison of Effect Sizes Using Three Different Indices
TauU

PoGO

ExPRT
NAP

Cohen’s d

Tomi

73%

115%

0.73

1.82

Alia

29%

38%

0.29

1.68

Mara

33%

27%

0.33

0.90

Lody

100%

135%

1.00

2.86

Overall

59%

79%

0.59

1.82

Conversational Turns Count (CTC)
Research Question 3: To what extent does Literacy Rich Child increase the
conversational turns between teen parents and their children?
Research Question 4: To what extent do improvements in the number of conversational
turns maintain 5–11 weeks after the end of the intervention?
To answer Research Questions 3 and 4, data obtained for the three phases—baseline,
treatment, and maintenance—for each of the participants were analyzed and compared. Visual
analysis, hierarchical linear modeling, and effect size indices were employed.
It is important to note that the LENA program adjusts percentiles for conversational turns
according to the child’s age. The 50th percentile for conversational turns is 200 at 2 months of
age, steadily increases to 500 at 26 months, and then levels off and trends slightly below 500 at
36 months (Gilkerson & Richards, 2009). Therefore, children’s ages were considered when
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comparing CTCs for children of different ages. As stated previously, researchers can access
percentiles by hovering over a data point in the LENA software.
Visual Analysis
Features of the graphed data for conversational turns were analyzed within and between
phases, including variability, level, trend, overlap, immediacy of effect, and consistency between
similar phases. Figure 4 shows the graphed data for CTCs for the four dyads. Results of the
visual analyses for each of the four dyads are reported individually and then cross-participant
comparisons are made.
Tomi. At 32 months at the beginning of the study, Tomi was the oldest of the four
participants. As pointed out previously, the norms for CTCs tend to level off after 26 months of
age. Therefore, in Tomi’s case, 500 conversational turns would approximate the 50th percentile.
The baseline phase for Tomi consisted of five observations with CTCs ranging from 211 to 458.
The baseline phase was somewhat variable, with a mean of 328, which is below the norm for a
child Tomi’s age. The baseline trended slightly upward.
The treatment phase for Tomi, as for all four dyads, consisted of six observations. An
immediate effect was evident, with the last observation of the baseline phase at 458, compared to
761 for the treatment phase. However, there was great variability in the treatment phase, with the
second observation plummeting to 192 before trending sharply upward to 677 and 1,129 in the
third and fourth observations respectively, and then trending steeply downward again to 274 and
164 in the fifth and sixth observations. Overall, CTCs in the treatment phase trended downward.
The mean level of CTCs for the baseline phase was 328 compared to a mean level of 533 for the
treatment phase, indicating a positive treatment effect.
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Figure 4
Graphed Results for Conversational Turns Counts (CTCs)
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The maintenance phase for Tomi included 11 observations. Tomi’s CTCs during
maintenance trended slightly upward, compared to a downward trend in the treatment phase.
There was high variability, with scores ranging from 19 to 355. All of the 11 observations
overlapped the highest score of the baseline phase. No immediacy of effect was evident between
the intervention phase and the maintenance phase. Comparison of the mean levels of the three
phases indicate that increases in CTCs did not maintain, and actually declined, with a mean level
of 161 for the maintenance phase compared to 328 for the baseline phase and 533 for the
intervention phase.
Alia. Alia was 6 months old at the study’s start. The 50th percentile for 6 months of age is
a CTC of just under 250. Recall that norms continue to rise up to 26 months of age. Since the
baseline phase for Alia included one observation per week for seven weeks, she was 8 months
old at the last baseline observation. At 8 months of age, the 50th percentile is a little over 260
conversational turns. The first observation for the baseline phase for Alia was 260, at the 52nd
percentile. The last observation of the baseline phase was 321, at the 61st percentile. The mean
level for the baseline phase was 219, which is below the 50th percentile, with one observation
trending sharply lower, at 16. If that observation is treated as an outlier, the mean level would
have been 253, bringing the CTC level closer to the 50th percentile. The baseline phase
demonstrated a slight upward trend.
No immediacy of effect was apparent between the baseline and treatment phases for Alia.
Three of the six observations in the treatment phase overlapped the highest observation of the
baseline phase. Variability was evident, with the third and sixth observations trending sharply
upward to 473 and 522 respectively. Comparison of mean levels of the phases suggest a
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treatment effect, with the mean baseline level at 219 compared to a mean level 374 for the
treatment phase. The treatment phase trended upward.
The maintenance phase for Alia consisted of nine observations. Some variability was
evident, with scores ranging from 209 to 403. Scores trended upward, as did those for the
baseline and intervention phases. All nine observations in the maintenance phase overlapped the
highest score in the intervention phase, while only 4 out of the 9 observations overlapped the
highest observation in the baseline phase. The mean level of 291 for the maintenance phase
suggests a slight improvement over the mean level of 219 for the baseline phase. However, the
mean level of 291 for the maintenance phase fell far short of the mean level of 374 for the
treatment phase, suggesting that increases in conversational turns did not maintain.
Mara. Mara was 7 months old at the beginning of the study. The 50th percentile for a
child 7 months of age is a CTC of about 250. The baseline level for Mara consisted of nine
observations, making her almost 10 months old at the last observation of the phase. The 50th
percentile for a child of 10 months is just under 290 conversational turns. CTCs for Mara’s
baseline phase were somewhat variable, with counts ranging from 104 to 360, trending slightly
downward. The mean level for the baseline phase was 210, which is below the 50th percentile for
Mara’s age group.
The treatment phase for Mara included six observations. No immediacy of effect was
apparent. All six of the observations in the treatment phase overlapped the highest observation of
the baseline phase. Variability of CTCs ranged from a low of 104 to a high of 336. Counts for
the treatment phase trended slightly upward. A comparison of mean levels indicates little if any
treatment effect, with a mean level of 210 CTCs for the baseline phase compared to 232 for the
treatment phase.
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The maintenance phase for Mara included seven observations. Variability was not quite
as pronounced for the maintenance phase compared to the extreme fluctuations of baseline and
treatment phases, with scores ranging from 190 to 306. Scores trended upward. All of the seven
observations overlapped the highest score in the baseline phase. The mean level of 217 for the
maintenance phase was only slightly higher than the mean of 210 for the baseline phase, and
somewhat lower than the mean of 232 for the treatment phase, suggesting that slight
improvements in conversational turns during the treatment phase did not maintain.
Lody. At 1 month at the beginning of the study, Lody was the youngest of the
participants. The baseline phase for Lody consisted of 11 observations. Although the LENA DLP
is capable of recording child vocalizations earlier, norming data for CTCs is not available until 2
months of age. Therefore, Lody’s first several observations could not accurately be compared to
norms. Using only the last five observations of the baseline phase, when Lody was 2 months old,
variability ranged from CTCs of 9 to 103 with a mean of 46. (With all 11 observations included,
the mean was 37). Based on the mean for the last five observations, conversational turns were
well below the norm of 200 at 2 months of age. The baseline phase for Lody demonstrated a very
slight downward trend.
The treatment phase for Lody consisted of six observations. No immediacy of effect was
evident. Overlap was high, with all six observations in the treatment phase overlapping the
highest observation of the baseline phase. Scores for CTCs trended slightly upward. The mean
level of CTCs for the treatment phase increased from 46 during baseline to 69 for the treatment
phase.
The maintenance phase for Lodi consisted of five observations. Variability was minimal,
with scores ranging from 30 to 97. Immediacy of effect was not apparent. Scores trended slightly
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downward. All five of the observations in the maintenance phase overlapped the highest score of
the baseline phase. The mean level of 70 for the maintenance phase suggests that improvements
in conversational turns maintained, although levels were still well below the 50th percentile.
Cross-Case Analysis. Visual analysis comparing all four dyads revealed uneven effects
for increasing CTCs. At baseline, CTC means for all four dyads were below the 50th
percentiles for the children’s ages. Although CTCs increased for all four during the treatment
phase, mean levels for Tomi and Alia exceeded the norms for their ages, while mean levels for
Mara and Lody did not reach the 50th percentiles for theirs. For example, the mean level of
Tomi’s CTCs increased from 328 during baseline to 533 for the treatment phase, which is
above the 50th percentile of 500 for his age; Alia’s CTCs increased from a mean level of 219
during baseline to 374 during treatment, also above the 50th percentile of 260 for her age. On
the other hand, Mara’s CTCs increased from a mean level of 210 during baseline to 232 during
the treatment phase, below the 50th percentile of 290 for her age; the mean level of Lody’s
CTCs increased from a baseline mean of 46 to a treatment mean of 69, which is well below the
50th percentile of 200 for her age. Variability was evident in all three phases except for in the
case of Lody, whose scores were all relatively low. Immediacy of effect for the intervention
was not apparent except for in the case of Tomi. Conversely, mean levels of CTCs for all four
participants decreased during the maintenance phase, with one participant (Tomi) decreasing to
below the baseline mean, and the remaining three falling below the intervention means but
above the baseline means. Only Alia maintained a level that was above the 50th percentile for
her age.
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Hierarchical Linear Modeling
A hierarchical linear model was employed that allowed for changes in levels during each
of the three phases: baseline, treatment, and maintenance. A first-order autoregressive model was
deemed adequate for the Level-1 error structure. In addition, it was assumed that baseline levels,
shifts in levels due to intervention, and treatment phase trends varied randomly across the
participants.
As shown in Table 4, for the fixed effects, zero is included in the 95% confidence
intervals for treatment and maintenance phases; therefore, it can be concluded that there was no
significant effect of the intervention for increasing conversational turns. Random effects
estimates confirm the mixed results for the four dyads observed in the visual analysis: estimates
for the treatment effects for Tomi and Alia were above the overall estimate, while estimates for
Mara and Lody fell below the overall effect estimate. Also, as reported in the visual analysis, for
the maintenance phase, Tomi’s CTCs actually declined while CTCs for the remaining three
dyads decreased to below intervention means, but above baseline means.
Effect Size Indices
As explained earlier, effect size indices have been developed for single-case data
analysis, as the data rarely conform to parametric standards. Three distinct effect size indices
were employed to calculate effect sizes for CTCs: TauU, PoGO, and ExPRT. TauU calculates
the percent of nonoverlap, PoGO measures the percent of goal obtained, and ExPRT is a
randomization test; therefore, results for these three indices may differ considerably. Table 5
reports the results of these three indices for CTCs.
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Table 4
Hierarchical Linear Modeling Results for CTCs
Fixed Effects
Phase

Estimate

95% CI

SE
LL

df

t

p

UL

Baseline

194.97

59.88

2.73

387.21

2.95

3.26

0.05

Treatment

106.91

59.49

−91.83

305.65

2.77

1.80

0.18

Maintenance

−12.87

52.29

−181.12

155.38

2.94

−0.25

0.82

Random Effects
Participant
Tomi

Alia

Mara

Lody

Phase

Estimate

SE

df

t

p

Baseline

96.77

72.76

3.67

1.33

0.26

Treatment

102.91

82.67

2.82

1.24

0.31

Maintenance

−94.89

74.83

2.38

−1.27

0.31

Baseline

41.55

69.88

3.52

0.59

0.59

Treatment

24.21

80.69

2.79

0.30

0.79

Maintenance

52.29

73.82

2.38

0.71

0.54

Baseline

7.98

67.99

3.41

0.12

0.91

Treatment

−59.79

79.41

2.77

−0.75

0.51

Maintenance

19.73

74.26

2.38

0.27

0.81

Baseline

−146.30

66.60

3.35

−2.20

0.11

Treatment

−67.33

78.49

2.75

−0.86

0.46

Maintenance

22.86

76.32

2.36

0.30

0.79
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TauU. As previously mentioned, the TauU effect size was calculated using an online
application developed by Pustejovsky and Swan (2018). Effect size estimates for baseline to
intervention were as follows: Tomi—7%, Alia—86%, Mara—17%, and Lody—76%, with an
overall effect size of 47%. This index, which is based on the percent of nonoverlapping
observations from one phase to the next, may not be a good fit for the current study because of
the extreme variability of the data, especially in the intervention phase.
PoGO. As explained earlier, the PoGO index calculates the percent of goal obtained by
contrasting the obtained level (β) during intervention, the extended baseline level (α), and the
goal level (γ) (Ferron et al., 2020). Methods for estimating the obtained level of behavior (β)
were calculated using the mean level of CTCs during the intervention phase. The goal was
estimated from percentile norms for CTCs as reported by Gilkerson and Richards (2009). Note
that norms for CTCs vary by the child’s age. Therefore, different goals (γ) were set for each
participant: Tomi—500, Alia—260, Mara—290, and Lody—200. Using the formula (β – α) / (γ
– α) × 100, the PoGO↑ for Tomi was 119%, 134% for Alia, 28% for Mara, and 20% for Lody.
Table 5
CTCs Comparison of Effect Sizes Using Three Different Indices
TauU

PoGO

ExPRT
NAP

Cohen’s d

Tomi

7%

119%

0.07

2.17

Alia

86%

134%

0.86

1.57

Mara

17%

28%

0.17

0.27

Lody

76%

20%

0.76

1.23

Overall

46%

75%

0.46

1.31
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ExPRT. A one-tailed randomization test at a .05 significance level was run using the
multiple baseline design format version of ExPRT (Gafurov & Levin, 2019), yielding a
significance level of p = .04. The average NAP effect size was = 0.46, while the Cohen’s d effect
size was 1.31.
Social Validity of the Intervention for Teen Parents
Research Question 5: How do teen parents rate their experiences with Literacy Rich
Child?
To answer Research Question 5, teen parents were administered two different
instruments. Teen parents completed the Teen Parent Relationship Quality Survey (Appendix I)
to gauge how they rated the quality of their relationship with the peer coach. These surveys were
taken after Weeks 2 and 4 of the intervention. After participants had completed all six sessions of
the treatment phase, they completed the Teen Parent Feasibility Tool (Appendix K) to measure
the quality of their experiences with the Literacy Rich Child intervention.
Teen Parent Relationship Quality Survey
To determine how teen parents rated their experiences with the peer coach, the Teen
Parent Relationship Quality Survey was administered. Participants rated their relationship with
the peer coach on a Likert scale (1 = Not at all to 5 = Totally). The survey featured five items
and was administered after Weeks 2 and 4 of the Literacy Rich Child intervention. Results
indicated that teen parents rated their satisfaction with their relationship with the peer coach as
either “A lot” or “Totally” for all but one instance in the Session 2 survey (see Table 6 for a
breakdown of responses). For Session 2, one participant responded with “Somewhat” to the
question, “Did you and your peer coach work on literacy activities together in this session?”
Session 4 scores showed improvement compared to Session 2 scores. For the question, “Did this
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Table 6
Results of Teen Parent Relationship Quality Survey
Session 2

Not at all

A little

Somewhat

A lot

Totally

1

Did this session head in the
direction you wanted?

2

2

2

Did you understand the things
your peer coach said in this
session?

1

3

3

Did you and your peer coach
work on literacy activities
together in this session?

4

In this session, did you feel that
your peer coach would stick
with you no matter how you
behaved?

5

In this session, did you feel that
your peer coach understood
what it feels like to be you?

1

1

3

4

Totals Session 2
Session 4

3

Not at all

A little

1 (5%)

4 (20%)

15 (75%)

Somewhat

A lot

Totally

1

3

1

Did this session head in the
direction you wanted?

2

Did you understand the things
your peer coach said in this
session?

3

Did you and your peer coach
work on literacy activities
together in this session?

1

3

4

In this session, did you feel that
your peer coach would stick
with you no matter how you
behaved?

1

3

5

In this session, did you feel that
your peer coach understood
what it feels like to be you?

4

4

Totals Session 4

3 (15%)
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17 (85%)

session head in the direction you wanted?” three participants responded “Totally” while one
responded “A lot.” That is compared to Session 2 in which participants were divided 2 and 2
between “Totally” and “A lot.” Responses to the question, “Did you understand the things your
peer coach said in this session?” improved from one participant responding “A lot” and three
responding “Totally” in Session 2 to all four responding “Totally” in Session 4. For the question,
“Did you and your peer coach work on early literacy activities together in this session?” scores
improved from one participant responding “Somewhat” and three responding “Totally” in
Session 2 to one responding “A lot” and three responding “Totally” in Session 4. Overall, scores
were high, with 85% of respondents for Session 4 describing how satisfied they were with their
relationship with the peer coach as “Totally” and 15% responding “A lot.”
Teen Parent Feasibility Tool
The second instrument used to measure how teen parents rated the social validity of the
intervention was the Teen Parent Feasibility Tool (Appendix K), completed after Week 6, the
last week of the intervention phase. The 14 items on the survey measured teen parents’ attitudes
toward the choice of materials and activities, their level of confidence in their ability to help their
child develop early literacy skills, and their feelings about aspects of the intervention, including
videoconferencing and feedback reports. All four participants strongly agreed with the
statements, “I learned a lot about how to improve my child’s language growth,” “I believe I can
set my child up for success in school,” and “My child enjoyed the Literacy Rich Child
activities.” For the item, “I like getting parenting advice from a peer instead of a teacher or social
worker,” two participants agreed and two strongly agreed. For the statement, “My peer coach
and I had a lot in common,” two participants slightly agreed, one agreed, and one strongly
agreed. For the item, “I liked having three activities to do with my baby each week,” one
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participant slightly disagreed and three strongly agreed. Two participants agreed and two
strongly agreed that “Videoconferencing worked well for the sessions with my peer coach” and
“I enjoyed the Literacy Rich Child sessions with my peer coach.” Overall, the intervention
received high ratings for feasibility—95% of the time participants either agreed or strongly
agreed with the 14 items on the survey (see Table 7).
Social Validity of the Intervention for the Peer Coach
Research Question 6: How does the peer coach rate their experiences with Literacy Rich
Child?
To answer Research Question 6, the peer coach completed the Peer Coach Relationship
Quality Survey (Appendix H) after Weeks 2 and 4 of the intervention, and the Peer Coach
Feasibility Tool (Appendix J) after all four participants completed the intervention phase.
Peer Coach Relationship Quality Survey
After Sessions 2 and 4, the peer coach rated their relationship with each of the four participants
on a Likert scale (1 = Very poor to 5 = Excellent). The survey consisted of two items: (a) In this
session, how would you describe your relationship with this participant? and (b) In this session,
how do you think the participant will rate your relationship with them? For three participants, the
peer coach rated both questions as “excellent” on both occasions. For one participant, the peer
coach rated both questions as “good” on both occasions (see Table 8).
Peer Coach Feasibility Tool
The Peer Coach Feasibility Tool (Appendix J) was administered after all four participants
completed the intervention phase. The peer coach rated the feasibility of the Literacy Rich Child
intervention on a Likert scale (1 = Strongly disagree to 6 = Strongly agree). The 10 items were
designed to evaluate the choice of books, songs, and rhymes; the feasibility of videoconferencing
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Table 7
Results of LRC Teen Parent Feasibility Tool

1
2
3
4
5
6
7
8

9
10
11
12
13
14

Items
The board books were just
right for my baby and me.
The songs were just right for
my baby and me.
The rhymes were just right
for my baby and me.
I liked having three activities
to do with my baby each
week.
I learned a lot about how to
improve my child’s
language growth.
I feel confident that I can
help my child develop
literacy skills.
I believe that I can set my
child up for success in
school.
The feedback reports on my
baby's language environment
motivated me to read, talk,
and sing more.
I liked getting parenting
advice from a peer instead of
a teacher or social worker.
My peer coach and I had a
lot in common.
Videoconferencing worked
well for the sessions with
my peer coach.
It was easy to fit the Literacy
Rich Child sessions into my
schedule.
I enjoyed the Literacy Rich
Child sessions with my peer
coach.
My child enjoyed the
Literacy Rich Child
activities.

Strongly
disagree

Disagree

Slightly Slightly
Strongly
disagree
agree
Agree
agree
1
3
1

3

2

2

1

3
4
2

2
4

2

2

2

2

2

1

1

2

2

2

2

2

2
4
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Table 8
Results of Peer Coach Relationship Quality Survey
Session 2

Very poor

Poor

Okay

Good

Excellent

1

In this session, how would you
describe your relationship with
this participant?

1

3

2

In this session, how do you
think the participant will rate
your relationship with them?

1

3

2 (25%)

6 (75%)

Good

Excellent

Totals Session 2
Session 4

Very poor

Poor

Okay

1

In this session, how would you
describe your relationship with
this participant?

1

3

2

In this session, how do you
think the participant will rate
your relationship with them?

1

3

2 (25%)

6 (75%)

Totals Session 4

for delivering the intervention; whether or not the sessions were enjoyable; and whether the peer
coach believed the work they were doing was important for their community (see Table 9).
The peer coach rated “Strongly agree” for all the statements except Items 6, 7, and 8, which she
rated “Agree.” Those items related to how easy it was to agree on a day and time, whether once a
week for six weeks was just right for covering the key concepts, and whether 45 minutes was
perfect for facilitating the sessions.
The survey also included open-ended questions, such as the easiest and hardest part and
suggestions for improvement. The peer coach stated that the hardest part was “doing the last
session” and “opening up and not being shy anymore.” She commented that her most favorite
part was “seeing the growth of not only the mothers but the children as well” and “being able to
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Table 9
Results of LRC Peer Coach Feasibility Tool
Items
The board books were just
right for teen parents and
their children.
2 The songs were just right for
teen parents and their
children.
3 The rhymes were just right
for teen parents and their
children.
4 I feel confident conducting
the Literacy Rich Child
sessions.
5 Videoconferencing is a great
way to conduct the Literacy
Rich Child sessions.
6 It was easy to agree on a
time and date that worked
for my participants and me.
7 Once a week for 6 weeks is
just right for covering the
key concepts.
8 I think 45 minutes was
perfect for conducting the
Literacy Rich Child
sessions.
9 The Literacy Rich Child
sessions were fun for my
participants and me.
10 I believe the work I’m doing
is important for my
community.
11 What was the hardest or your
least favorite part?

Strongly
disagree

Disagree

Slightly
disagree

Slightly
agree Agree

1

12 What was the easiest or your
most favorite part?
13 Suggestions for improvement

Strongly
agree
1
1
1
1
1

1
1
1

1
1
The hardest part or my least favorite part of this would be
doing the last session with my teen parents; Opening up
and not being shy anymore.
My favorite part would be seeing the growth of not only
the mothers but the children as well; Being able to relate
with other teen parents and feeling welcomed.
Everything seemed perfect to me. I just wish there were
more parents willing to sacrifice time to make their
children literacy rich.
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relate with other teen parents and feeling welcomed.” In response to suggestions for
improvement, the peer coach shared, “I just wish there were more parents willing to sacrifice
time to make their children literacy rich.”

127

Chapter Five: Discussion
Media attention devoted to the “early talk gap” has inspired national campaigns such as
Talk With Me Baby, the Thirty Million Words Initiative, and Too Small to Fail (Johnson et al.,
2017). Parent-led early literacy interventions, such as PALS, Providence Talks, LENA Start,
ROR, HIPPY, and PACES, have proliferated. Yet the results of widespread and intensive efforts
aimed at improving children’s early learning environments have been disappointing (Jackson et
al., 2011; Love et al., 2005; NELP, 2008). For example, in a meta-analysis of interventions
aimed toward home environments, Bakermans-Kranenburg et al. (2005) found that the overall
effect size was weak, with the strongest effects found for middle-class, nonadolescent mothers.
Likewise, a more recent meta-analysis of interventions aimed toward adolescent mothers found a
modest overall effect size (Baudry et al., 2017). The current study employed a single-case
multiple-baseline across participants experimental design to evaluate to what extent an early
literacy intervention created especially for teen parents and facilitated by a teen parent via
videoconferencing would increase teen parents’ child-directed speech and conversational turns.
Teen Parents as Capable
The current study was the first to evaluate the effectiveness of an intervention facilitated
by a teen parent for teen parents. The frequently-cited volume, Kids Having Kids (Hoffman,
2008), suggests that teens lack the maturity to be successful parents. In fact, the public discourse
has portrayed teen parents as making a bad choice that puts their children at risk for poor
outcomes (Erdmans & Black, 2015). Yeager et al. (2018) proposed that universal interventions
have shown little efficacy for adolescents because they fail to appeal to the increased sensitivity
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to status and respect for this age group. Indeed, adolescents may perceive adults’ attempts to
influence their behavior as a sign that they are being disrespected (Yeager et al., 2018). In
contrast, the Literacy Rich Child intervention is based on the premise that teen parents are not
only capable of providing rich early literacy experiences for their children, but they also have the
potential to serve as change agents for early intervention by serving as future peer coaches.
Adolescents are often the early adopters of innovative ideas and new learning experiences (Dahl
et al., 2018). The researcher hypothesized that an intervention that appeals to teen parents’
sensitivity to status and respect as capable parents (Dahl et al., 2018) would be more effective
than previous interventions in increasing teen parents’ child-directed speech and conversational
turns. As hypothesized, all four teen parents in the current study responded to the intervention
with significant increases in child-directed speech and the effect size was large. For comparison,
Literacy Rich Child produced an estimated increase of 5,332 words over six sessions, while
Providence Talks, a universal intervention, produced an increase of 4,113 words over 13 sessions
(Wong et al., 2018). In a survey of the feasibility of the intervention, all four teen parents
strongly agreed that they learned a lot about improving their child’s language growth and they
believed they could set their child up for success in school.
Peer Coach as a Positive Peer Role Model
Observing models is an essential component in learning new behaviors (Pennington,
2019). Watching others succeed raises observers’ self-efficacy and motivates them to try the
activity, although the effect on the observer depends on the perceived similarity to the model
(Schunk & DiBenedetto, 2020). In addition, adolescents demonstrate an increased desire for peer
acceptance (Crone & Dahl, 2012). Therefore, it was expected that an intervention that introduced
“positive peer role models and mentors who exemplify feeling-based values and inspired goals”
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(Dahl et al., 2018, p. 447) would resonate with teen parents. The researcher hypothesized that
teen parent participants would be more receptive to an intervention facilitated by a peer who was
a teen parent and shared a similar background. As expected, participants in the current study
responded to the intervention by significantly increasing their child-directed speech and the
effect size was large. In a survey of relationship quality, all four participants totally agreed that
they felt the peer coach understood what it felt like to be them. However, on the intervention
feasibility tool, only one participant strongly agreed, one agreed, and two slightly agreed that
they had a lot in common with their peer coach.
Delivery Model: One-on-One via Videoconferencing
Methods of delivery for parent-led early literacy interventions have consisted of home
visits, playgroups, classrooms, and office visits. The current intervention is the first to evaluate
an intervention delivered via one-on-one videoconferencing. The original delivery model for the
Literacy Rich Child intervention was small-group face-to-face meetings held on site at the
district’s high schools. Due to the COVID-19 epidemic, the intervention was redesigned to be
delivered by videoconferencing between a peer coach and a teen parent participant from their
own homes. The new delivery format resulted in flexible scheduling that fit more easily into teen
parents’ busy lives. If there was a conflict, the session could be rescheduled via texting. The
result was that all four participants completed all six sessions of the intervention. The peer coach
took care of scheduling the sessions with the participants and notified the researcher that she had
completed the Fidelity Checklist after each session. On the intervention feasibility survey, two
participants agreed and two strongly agreed that videoconferencing worked well for the sessions
with their peer coach. The peer coach strongly agreed that videoconferencing was a great way to
conduct the Literacy Rich Child sessions. She agreed, but not strongly, that it was easy to
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arrange a time and date for the sessions, that once a week for six weeks was just right for
covering the concepts, and that 45 minutes was perfect for conducting the sessions, suggesting
that the frequency and duration of the sessions may need to be revisited.
Differences in Intervention Sensitivities
Conversational turns, or the back-and-forth interactions between a parent and their young
child, are considered critical for building the social, cognitive, and language circuitry in babies’
brains (Center on the Developing Child, n.d.). Therefore, the current intervention included
discussions of parentese, which has been shown to increase babies’ “babbling back” (Ferjan
Ramírez et al., 2018), and also joint attention (Tomasello & Farrar, 1986) to increase parents’
responsiveness. Results of the current study demonstrated that the intervention was more
sensitive to toddlers than to infants in increasing conversational turns. For example, there were
steep increases for Tomi, who was 32 months old at the beginning of the study, compared to
slight increases for Lody, who was 1 month old at the study’s start. It is important to note that
children’s behavior influences parents’ responses. Although babies make comforting, quasivowel
sounds soon after they are born, they don’t begin to engage in marginal babbling until 4 or 5
months, and canonical babbling (which can be transcribed phonetically) doesn’t begin until 6 or
7 months (Oller, 2000). Future interventions may need to be tailored for specific age groups. By
contrast, the intervention was sensitive for increasing adult words regardless of age. Results of
hierarchical linear modeling (HLM) reported similar random effects for all four participants. It
may be that adult words are less influenced by the child’s behavior.
Another possible influencing factor is that the intervention’s effect on conversational
turns may not be sensitive to differences in socioeconomic status. The Providence Talks
intervention, like the current intervention, was less sensitive to conversational turns. Also like the
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current intervention, the sample for Providence Talks was comprised of families from low-SES
backgrounds (Wong et al., 2018). In addition, participants in both studies had mean baseline
scores below the 50th percentile for both adult words and conversational turns. By contrast, the
Small Talk intervention (Beecher & Van Pay, 2020) reported a large effect for conversational
turns. Unlike that of Providence Talks and the current study, the sample for Small Talk was
skewed toward individuals with higher education levels involved in or residing near a university.
In addition, baseline means for both adult words and conversational turns were above the 50th
percentile. (Interestingly, Small Talk reported a small effect for adult words in contrast to large
effects for adult words for both the current intervention and Providence Talks.) To be clear, the
researcher is not suggesting that there is something wrong with the early environments of
children from families with low-SES backgrounds (Kendi, 2019). Rather, the current
intervention needs to be improved to sufficiently support increases in conversational turns for the
intervention’s stakeholders.
The duration, frequency, and scope of the curriculum for the current study could be
influencing factors. Would conversational turns demonstrate larger increases if the intervention
lasted longer than six weeks and included more and better strategies for increasing responsive
interactions between teen parents and their young children? Small Talk, which reported large
effect sizes for conversational turns, used the LENA Start curriculum. The intervention lasted for
13 weeks and included more than a dozen strategies for increasing interactive talk (Beecher &
Van Pay, 2020). Providence Talks, which reported small effect sizes for conversational turns,
used the LENA Home curriculum, with two delivery models: home visiting and playgroup. The
home visiting model consisted of 13 one-on-one home visits over an 8-month period. The
playgroup model featured six sessions with four or five families meeting at a community site.
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Both models provided two or three free books per session. Conversational turns for the home
visiting model and the control group declined from baseline to follow-up, while increasing
modestly for the playgroup model (Wong et al., 2018). The curricula for LENA Start and LENA
Home feature similar components, so the factors influencing the differing results for
conversational turns are unclear. This aligns with Belsky’s (2006) study of the United
Kingdom’s Sure Start program, which actually reported adverse effects for teen mothers, single
parents, and parents who were unemployed, suggesting that positive effects may not transfer to
varying populations. More research is needed to revise the current curriculum to better support
conversational turn-taking for teen parents and their children, including tailoring the curriculum
for different age groups.
Generalizability
The teen parents who participated in the current study were attending high school. In fact,
three participants graduated during the course of the study. Results of the current study may not
generalize to teen parents who are not attending school. Also, participants of the current study
were enrolled in the district’s Teen Parenting Program. The program provides parenting
education, childcare, health services, social services, and transportation. Results of the current
study may not generalize to teen parents who do not have access to such services. On the other
hand, having teen parents participate from their own homes may have improved the external
validity of the intervention, since participants learned the new skills in familiar surroundings.
Limitations
This study had some limitations that are important to discuss. First, the heterogeneity of
the sample is a limitation. The children’s ages ranged from 1–32 months at the beginning of the
study. This was especially problematic when measuring conversational turns since norms vary
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by the child’s age. Lody, the youngest participant, was only 1 month old at the beginning of the
study. Although the DLP was able to record her vocalizations and the LENA program was able
to measure them, norms for CTCs don’t begin until 2 months of age. A homogeneous sample
would have improved the internal validity of the current study, which employed a single-case
experimental design. RCTs, with their larger sample size, are able to accommodate
heterogeneous samples and consider age as a predictor variable.
Second, the peer coach identified as Black, while three of the participants identified as
Hispanic and one as White. Teen parent participants may have been more likely to imitate the
behavior of a peer coach who was more like them (Pennington, 2019; Schunk & DiBenedetto,
2020). Indeed, although on the Relationship Quality Survey all four teen parents agreed totally
that the peer coach understood what it was like to be them, on the Feasibility Tool, only one
strongly agreed, one agreed, and two slightly agreed that they had a lot in common with the peer
coach.
A third limitation of the current study was the design of feedback reports provided to the
teen parents. Frequent performance feedback is a key component of maximizing the success of
teaching new skills (Pennington, 2019). Colorful and comprehensive feedback reports are an
effective feature of the LENA Start and LENA Home programs. However, those reports are
proprietary to the programs, so the current researcher composed graphical reports from screen
shots of reports in the LENA software. Halfway through the maintenance phase, the researcher
determined that the feedback reports needed to be more accessible and more meaningful. Indeed,
on the Feasibility Tool, only two participants strongly agreed and two agreed that the feedback
reports motivated them to read, talk, and sing more. Further, late in the process the researcher
realized that she should have included a line for the goal level. The researcher also determined

134

that participants would be unlikely to flip through their previous charts (that showed hourly
counts for a single day) to track their progress. Therefore, the researcher redesigned the feedback
reports toward the end of the study. The new charts were line charts with large circle markers
that included the actual counts. Goal lines made it easy for participants to see where they stood.
The charts also included all 22 weeks, with an additional marker added each week, so that
participants could track their progress on a single graph. See Appendix G2 for an example.
Improved feedback reports, especially during the maintenance phases, may have led to better
results.
A fourth limitation is that fidelity checklists completed by the peer coach after each
intervention session were the only method employed for ensuring that the intervention was
carried out as intended. More information about the fidelity of the information could have been
gathered if the videoconferencing sessions had been recorded. The researcher hesitated to record
the sessions because of concerns about limiting the participants’ autonomy. However, Yeager et
al. (2018) suggest that adolescents respond positively when adults use language that is respectful.
A fifth limitation of this study is that the version of the LENA program used for this
study captures only the numbers of words and conversational turns, not the content. Thus, it was
possible to gauge only the quantity and not the quality of speech provided to the children by their
parents.
Implications for Policy and Future Research
These findings have important implications for policies directed toward teen parents and
their children. The public discourse continues to portray teen mothers as making a bad decision
that puts their children at risk for poor outcomes (Black, 2015). The current study, by contrast,
enlisted a teen parent peer coach as a change agent for early literacy and honored teen parents as
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capable of providing rich language experiences for their children. There is increasing recognition
that adolescence, in addition to early childhood, is a sensitive period of development (Dahl et al.,
2018). Thus, teen parents and their children represent two open windows of development,
providing the opportunity to invest in two generations at once (Mollborn & Dennis, 2012).
Findings from the current study demonstrate that an intervention facilitated by a teen parent for
teen parents significantly increased the number of words teen parents used with their children.
Further, the Literacy Rich Child intervention had the added effect of buoying—as opposed to
demoralizing—teen parents. The peer coach commented that the experience helped her open up
and “not be shy anymore.” When one participant realized it was her last week recording, she
texted, “Nooo it’s been so fun. I have loved this experience so much [heart emoji].” Another
asked if her friend could participate in the program and yet another texted “Keep in contact with
me. I would like to be a peer coach.”
The current study provided clear answers to some questions, but several remain. What
specific factor(s) during the intervention phase caused AWCs to rise to levels above the 90th
percentile? This study used a version of the LENA software that did not allow for listening to the
content of participants’ recordings. However, a version is available in which the researcher
would be able to listen to selected clips. Future studies could select clips of recordings from one
or two days with the highest AWCs for each participant to help discern what literacy behaviors
influenced the scores. By listening to clips on high word count days the researcher could
determine which literacy activities were occurring—shared book reading, nursery rhymes, songs,
or something else. A caveat is that participants may be wary of having someone listen to the
recordings, making recruitment difficult.
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Second, why was there such high variability from week to week, especially in the
treatment phases? Previous research has demonstrated high between-group (Hart & Risley, 1995;
Gilkerson et al., 2017) and within-group variability (Weisleder & Fernald, 2013). The current
study showed high within-person variability. Further research is needed to determine if this
variability occurs among other teen parents, only among teen parents, or for parents as a whole.
Factors leading to such variability need to be explored to inform efforts toward providing a
consistently rich early literacy environment for children while they are acquiring language.
The purpose of the current study was to evaluate the effectiveness of Literacy Rich Child
with an aim toward improving the intervention. For the current study, the intervention was
facilitated by a peer coach. Although hiring teen parents to facilitate the intervention provides a
way for this population to gain experience serving their communities and at the same time earn
extra income, comparison studies should explore whether the same intervention facilitated by a
teacher or social worker would yield similar results. Yeager et al. (2018) have argued that teens
respond to respectful adults as well as to peers. Future studies should also examine whether a
peer coach who shared participants’ race/ethnicity would increase the intervention’s
effectiveness. Another factor worthy of exploration is whether the intervention would be as
effective in increasing AWCs if conducted as a group study either face-to-face or via
videoconferencing, thus saving time and money.
Conclusion
The current study combined the power of LENA to capture and encode daylong audio
recordings with the rigorousness of an SCED conforming to WWC standards for establishing a
causal relationship. The goal of the study was to evaluate the effectiveness of the Literacy Rich
Child intervention to increase teen parents’ child-directed speech and conversational turns. The

137

study’s findings demonstrate that the intervention significantly increased the number of words
teen parents used with their children. Findings also indicated that the intervention was not as
successful in increasing conversational turns. Randomization tests that compared the baseline
phases to the treatment phases yielded large effect sizes for both AWCs (d = 1.82) and CTCs (d
= 1.32). As to the intervention’s social validity, teens offered high ratings for their experiences
with the peer coach and intervention content and activities. In turn, the peer coach gave high
ratings for her interactions with teen parents and the intervention content and activities. The peer
coach and two of the teen parents agreed and two strongly agreed that videoconferencing worked
well for the intervention sessions. In sum, this study has demonstrated that an early literacy
intervention facilitated by a teen parent for teen parents via one-on-one videoconferencing has
the potential to enrich the early literacy environments of children, all of whom are at promise.
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